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EDITORIAL COMMENT 

■ y a KNOW I am a voice crying in the 

wQ wilderness, but I very much doubt 
whether we are really on the right 
l track in concentrating, tor our com- 
Pr mercial aircraft, on the three-engined 

r' t~l type.” This remark was made to 
1 /TT?^ .1 us recently in conversation with a 

famous aircraft designer, a man 
whose name is known throughout the world. One 
has come to take the three-engined arrangement 
3 or 1 so rnuc ^ 1 f° r granted that such a 
remark, coming from a man who un- 
questionably ” knows what he is talking about,” 
has the effect of pulling one up rather abruptly. 
Mathematicians have proved that sufficient freedom 
from forced landings is attained, for all practical 
purposes, by arranging the power plant of an air- 
craft in three separate units, and giving it such power 
that the machine is able to continue its flight with 
any one of the three engines stopped. Imperial 
Airways, certainly not a body of mathematicians, 
have selected the three-engined type, and may be 
assumed to have done so as a result of practical 
experience. Other aircraft operating firms have 
done, or are doing, the same. One might, therefore, 
have thought that the effectiveness of the three- 
engined arrangement for avoiding forced landings 
had been conclusively demonstrated, and that there 
could no longer be any discussion on that point. 

Yet we have an authority still doubting that this 
is so. And he bases his arguments on considerations 
somewhat as follows : In proving “ mathematically ” 
that in a three-engined aircraft capable of flying on 
anv two of its three engines, the assumption is made 
firstly that each of the three individual installations 
is as reliable as the installation of the single-engined 
type. That this is a fact he very much doubts. 
The petrol supply is somewhat complicated by 
having three separate units to feed. The wing 
engines are regarded as being more liable to dis- 
turbance in their installation and equipment than 
the fuselage engine of a single-engined machine. 
It would he interesting to learn the experience of 
Imperial Airways in this respect. Cases of engine 
failure must have occurred since the adoption of 
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three-engined machines, and the statistics, which no given. It still remains to be seen whether the 
one but Imperial Airways possesses, should show engines suffer any ill effects from prolonged use of 
whether or not a greater percentage of failures took the fuel, and as regards aircraft whether approxi- 
place with the wing engines than with the central mately the same power and mileage per gallon can 
engines. Due regard should, of course, be had to the be obtained as with ordinary petrol. The question 
fact that there are twice as many wing engines as of cost will also naturally be of importance, although 
there are central engines. this will presumably be largely governed by the 

Another point which was raised was that in their amount produced. It is to be expected that if and 
calculations the mathematicians failed to take into when the new process really “ gets going,” the price 
account the fact that as soon as one engine fails, the of petrol will be reduced, and thus future compe- 
power of the other two must immediate! y be in- tition must be based upon a comparison between 
creased to full power in order to keep the machine the new fuel and the lower price of petrol which may 
aloft, and that in doing this, the chances of one of the be expected, and not between it and the price of 
remaining engines failing are greatly increased. petrol today. The possibilities are interesting, and 

That the three-engined machine must be less efh- future development should be closely watched, 
cient aerodynamically than the single-engined is not, ❖ ❖ ' •> 

perhaps, disputed. And the arguments against the Aviation folk may justifiably feel 

assumed reliability (in the form of freedom from His , pleased and honoured that the first 

forced landings) of the three-engined type are pro- Message message signed by His Majesty the 

bably quite sound. The designer whose views we King since his severe illness should 

have quoted points out that if the same power have been one of congratulation to the Royal Air 
surplus is available in the single-engined type, and Force on their splendid work in evacuating so many 
a httle extra W'eight put into the engine, its instal- people of different nationalities from Kabul. His 
lation and accessories, the reliability should be as Majesty has ever taken a keen interest in aviation, 
good as that of the three-engined machine. There and his message to Sir Samuel Hoare expressing 
is, however, another side to the question, which has his admiration for the work of the K.A.F. in 
little to do with the problem of reliability. It may Afghanistan will be cherished by the Royal Air 
be accepted that for commercial w'ork, on the main Force in particular, but also by the British aviation 
routes at any rate, we want large machines. The community in general, who will, one and all, join 
present types have a total power of close upon in respectfully expressing the hope that His Majesty’s 
1,500 h.p. At the moment no power unit is available health may be quickly and fully restored, 
which develops this power, and even if it were. * 

there is the problem of absorbing efficiently such Two British flights of great importance 

powers by a single airscrew. In other words, the British are ^ ue to start m the near future. The 

thrust horsepower delivered by a single unit of Flights Ijairey monoplane with Napier “Lion 

such large power might be less than the combined engine will, it is rumoured, start from 

thrust horsepower of three smaller units. There are, a Lincolnshire aerodrome within a few T days to attempt 
of course, many other arguments for and against the to beat the existing world’s record for a flight in a 
three-engined machine, but this is not the place to straight line. The Air Ministry refuses either to 
discuss the matter fully. All w r e can do here is to confirm or deny the rumour, and so one is forced 
call attention to the fact that there are still those to the conclusion that there is probably “ some- 
who remain unconvinced that the three-engined thing in it.” No detailed information concerning the 
arrangement is necessarily the ultimate solution, amount of petrol which the Fairey monoplane is 
We should very much like to have the view's of capable of carrying has been allowed to become 
others on the subject, and if Imperial Airways published, but it is fairly certain that it is, as the 
could, for once, be persuaded to supply statistics, official statement had it, " more than 1 ,000 gallons ” 
these might go a long way towards settling the — a good deal more, and the chances of success should 
question once and for all. be very good. 

<• •> The second flight in a British machine is that to 

The demonstration which was to have Australia in a Vickers “ Vellore ” with geared 
FU Coai 0rn ta ^ en pl ace at Stag Lane aerodrome “ Jaguar ” engine. This flight will probably not 
last week of flying on the new' fuel take place for some little time yet, as there are 
produced from coal w'as prevented bv a thick fog, certain preparatory arrangements to be made, but 
which made flying impossible, but actually this the start should take place in a few weeks. The 
mattered very little, as the engines of the machines Vickers ” Vellore,” it may be remembered, has an 
were successfully started on the new fuel, and extraordinarily high pay load for its engine power, 
previous flying tests had indicated that there was and for the flight to Australia some of this load- 
no appreciable difference in power when using this lifting capacity wall be used for petrol, as although 
fuel. The smell is said to be very unpleasant, but no “ stunt ” flights are contemplated, there are 
it is thought that this difficulty may be overcome. several stages over which flights of many hundred 
The importance of the new' fuel lies, of course, miles are necessary. The flight should be regarded 
in the fact that, should its commercial production as a reliability flight pure and simple, and there is 
prove feasible, this country would be independent no question of breaking any records. For all that, 
of foreign supplies, a state greatly to be desired in it should, if successful, do much to increase British 
time of war. Moreover, the new' process might very prestige, apart from demonstrating the qualities of 
well prove the salvation of the British coal industry, the machine and engine directly concerned. This is 
and directly and indirectly give work to thousands especially so as the machine will at no stage of the 
who are now idle. The importance of this can flight be loaded above the weight of its certificate of 
scarcely be over-estimated, and the new venture airworthiness. Thus the demonstration wall be all the 
deserves every encouragement that can possibly be more convincing in its commercial possibilities. 
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I" Flight ” Photograph 

1 HE R.A.F. AND THE R.A.A.F. : Mr. Brunton and Mr. Penrose, of the Westland test pilots’ staff, “ formating ” 
"n two “ Wapitis,” of which one is for the British Royal Air Force and the other (nearest camera) for the Royal 

Australian Air Force. 
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Yeovil was the scene, on February 21, of a great deal of 
aerial activity. The first of the 28 " Wapitis " ordered for 
the Royal Australian Air Force from the Westland Aircraft 
Works (branch of Petters, Ltd.) was to be christened by Ladv 
Ryrie, wife of Major-General Sir G. de L. Ryrie, High Com- 
missioner for Australia, and the occasion was celebrated in 
a most fitting manner by the Westland company sending 
invitations to a large number of distinguished people repre- 
senting Australia, the Air Ministry, various British aircraft 
firms, and foreign naval, military and air attaches, as well as 
representatives of the Press. 

Most of the visitors (of whom there were nearly 200) arrived 
by train from London, and were conveyed to the Westland 
works by large numhers of motor cars. Here they were 
received by Sir Ernest Petter, Mr. P. W. Petter and Mr. R. A. 
Bruce, and divided into parties each under competent guidance 
of a member of the Westland staff, and a tour of inspection 


of the extensive works was made. To those'of us'who have 
had the privilege of knowing the Westland Aircraft Works 
since their first beginning, it was most refreshing and encour- 
aging to find the great amount of work that is now being done . 
For many vears this firm has struggled along with but scant 
encouragement, and with barely sufficient work in hand to 
keep alive. Mr. R. A. Bruce, managing director of Westlands 
and a director of Fetters, Limited, and his co-directors have, 
however, never lost faith. Ever the designing office was 
busily engaged upon some new type, and for each disappoint- 
ment in the form of lack of orders, the firm figuratively tight- 
ened its belt and worked harder than ever. Mr. Davenport, 
the chief designer, and his assistants were never at a loss for 
ideas, and " the firm " backed them up with the necessary 
capital. Again came disappointment, but no slackening of 
effort. At last came the “ Wapiti,” and with it came instant 
and convincing success. The type was adopted first for use 



[" Flight ” Photograph 

CHRISTENING THE FIRST “ WAPITI ” FOR THE ROYAL AUSTRALIAN AIR FORCE : Lady Ryrie, wife of 
Major-General Sir Grenville de L. Ryrie, High Commissioner for Australia, performing the christening ceremony 

at Yeovil. 
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by the British Royal Air Force, and later, on the recommenda- 
tion of Air Marshal Sir John Salmond, by the Royal Australian 
Air Force, for which a batch of 28 “ Wapitis ’’ was ordered. 
The R. A.F. has large numbers on order, and it is to be expected 
that other Dominions will follow suit, so that it is small wonder 
that one way and another, the “ Wapiti " is making up to 
Westlands for the many lean years of the past. 

During the visit of inspection one saw " Wapitis " in various 
stages of completion, the all-metal construction of the 
machines for the R.A.F. contrasting with the wood wings of 
the machines for Australia, where this form of construction is 
still preferred due to local facilities for repair. That the 
“ Wapiti ” deserves its title of " General Purposes ” machine 
was also brought out by the fact that its standard fittings 
provide for the substitution of a float undercarriage for the 
standard land undercarriage, thereby converting the machine 
into a seaplane. Yet another adaptation has a ski undercarriage, 
so that what with the excellent qualities of the “ Wapiti ” as a 
service type of aircraft and its adaptability to operating from 
land, water or snow, its popularity is readily understood. 

Other types of Westland aircraft seen in the shops included 


reliable machine, and he was glad to welcome that day 
Sir Stanley White, managing director of the Bristol Aeroplane 
Company. 

In conclusion, Sir Ernest referred to the presence of their 
M.P., Maj. Davies. He had received letters from a number 
of people regretting that as they were suffering from influenza 
they would not be able to be present. He then said to himself 
“ Well, there is one man who won’t fail us, and that is 
Maj . Davies. No M.P. would fail us a month or tuvo before the 
general election (laughter). 

Lady Ryrie apologised for the absence of her husband, who 
was now on his way back to England, and who joined with 
her in wishing her " Wapiti " every success in Australia. 
She spoke of the great possibilities which Australia has for 
flying, with its good landing grounds and great visibility. 
She shought it would not be long l>efore everyone in Australia 
had their own little fight ’plane. 

The party then returned to the aerodrome, where a number 
of Westland machines of various types were lined up. Ladv 
Ryrie performed the christening ceremony, not without 
difficulties, as the bottle of champagne had a remarkablv 



[” Flight ” Photograph 

ITS FIRST FLIGHT : The Westland “ Wapiti ” (Bristol “Jupiter VIII”), piloted by Capt. Paget, makes a 

flight immediately after the christening ceremony. 


the new three-engined limousine (described and illustrated 
elsewhere in this issue), the ” Widgeon " light monoplane, for 
which an improved undercarriage has now been produced, the 
skeleton of the new all-metal “ Widgeon," and the Westland- 
Hill " Pterodactyl ” tailless monoplane with Armstrong- 
Siddeley " Genet ” engine. 

After the tour of the works, the visitors were entertained to 
luncheon at the Town Hall. Sir Ernest Petter, chairman of 
Fetters, Limited, presided. On behalf of the directors he 
extended a hearty welcome to what he described as a ” dis- 
tinguished gathering such as his native town had never seen 
before," representative as it was of the interest taken in 
aviation in almost every country in the world . 

He thanked Lady Ryrie for coming to Yeovil to christen the 
first " Wapiti " and regretted the absence abroad of her 
husband, Sir Grenville Ryrie. Referring to the *’ Wapiti," 
Sir Ernest said that only those in close touch with aviation 
knew how many disappointments and how many years of 
development work it took to produce one successful machine. 
They owed much to the producers of the famous Bristol 
" Jupiter " engine which had made the “ Wapiti ’’ such a 


high factor ®f safety, and Flight-Lieut. Paget, Westland’s 
chief test pilot, then took the newly-christened baby for a 
flight, demonstrating the machine to be exceptionally 
manoeuvrable. A .little later, two other Westland pilots, 
Messrs. Brunton and Penrose, went up in two " Wapitis," 
the Australian A5-1 and another belonging to the R.A.F. , 
and gave a very excellent display of “ formation flying.” 

The new Westland limousine (three “ Cirrus III ’’ engines) 
was got ready in the meantime, and was then taken up by 
Mr. Paget, who had with him, as passengers, Lady Ryrie, 
Sir Sefton Brancker, Sir Ernest Petter and Mrs. Bruce. 
It was the maiden flight of the “ W estland IV,” and also the 
first flight of Lady Ryrie. who expressed herself delighted 
with the experience. 

The rest of the afternoon was devoted to demonstration 
flights on " Widgeons." which proved very interesting, and 
it was noticeable how successful the new type of undercarriage 
is. "pancake” landings being made repeatedly without bounc- 
ing and without damage of any kind, 

The Westland " W’apiti ” has already been described and 
illustrated in Flight (see issue of June 21, 1928), but a few 
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[" Flight ” Photograph 

GODFATHERS AND GODMOTHERS : This group, taken on the occasion of the christening of the first “ Wapiti ” 
for Australia by Lady Ryrie, includes from left to right : Mrs. Bruce, Mr. P. W. Petter, Mr. R. A. Bruce, Mr. Roy 
Fedden, Sir Ernest Petter, Lady Ryrie, Sir Sefton Brancker and Sir Stanley White. 

notes on it here may be of convenience to readers As 15,000 ft. A notable feature of the machine is that definite 


already mentioned, the 28 machines ordered by Australia provision has been made for the stowage of the additional 

S have wooden wings, whereas those delivered to the Roval fuel and equipment necessary for desert patrol work, a 

An Force have all-metal wings as well as all-metal fuselage feature which should lx- oi importance in a country like 

The ” Wapiti ” is a General Purposes aeroplane, and is fitted Australia. 

with the geared Bristol “ Jupiter VIII ” engine, which gives it Handley Page automatic wing tip slots are a standard 
a very excellent performance, as will be realised when we point fitting on the " Wapiti.” and have the effect of making the 

out that at 5,000 ft. the speed is 142 m.p.h. (229 km. -hour) machine extremely difficult to spin. To get it into an acci- 

This speed figure relates to the machine fully loaded, i.e., dental spin is almost outside the bounds of possibility 



with a gross weight of 4,900 lbs. The service ceding ( i.e., 
the height at which the rate of climb is 100 ft. per minute) 
is 24,200 ft., and the climb to 6,500 ft. only takes 6-4 mins. 

The normal fuel tankage is 108 gallons, of which 68 gallons 
in the main tank in the fuselage and 40 gallons in a gravity 
tank under the deck fairing. This quantity of fuel is sufficient 
for a flight of half-an-hour at ground level plus 3J hours at 


In connection with the automatic slots, it is interesting to 
note that the climb to 6,500 ft. referred to above is not affected 
in the slightest bv the fitting of the slots, so that these cannot, 
even should they be partly open during the climb, add 
sensibly to the wing drag. In view of the fact that it is 
sometimes thought that the slots may affect adversely the 
performance of a machine, this fart is interesting. 


1“ Flicht ” Pkatogra i h 

FOREIGN GUESTS AT A BRITISH CHRISTENING : Sir Sefton Brancker, Director of Civil Aviation, sur- 
rounded by Air Attaches, standing in front of the Westland IV monoplane. 
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lx is now several years ago that Flight suggested the 
advisability of producing three-engined commercial aircraft 
of low or medium power for use on air routes on which the 
volume of traffic is not such as to warrant the operation of 
three-engined machines as powerful as those now earn ing 
out the work on the London-Paris and the Cairo-Baghdad 
air routes. That, power for power, or pay load for pay load, 
the three-engined type is not as efficient as the single-engined 
machine has to be admitted. But there are circumstances 
under which forced landings have to be avoided, and the 
three-engined machine capable of flying on any two of its 
engines provides a fairly short cut to this goal. Whether, by 
sacrificing a certain amount of weight in the engine itself 
and in its installation, etc., a single-engined machine could 
not be produced with as great a freedom from forced landings 
as the present popular three-engined type is another story, 
into which this is not the place to enter. There are still 
those who remain unconvinced that the three-engined tyjK- 
has necessarily come to stay. In the meantime. Imperial 
Airways, who possess more operational data than any other 
body in this country, are. practically speaking, concentrating 
on this type, and that being so, it is to be expected that the 
three-engined machine will have a long run of popularity 
even if it should not be found to be the ultimate type. 

To the Westland Aircraft Works of Yeovil has fallen the 
honour of l>eing the first British firm to produce a three- 
engined commercial aircraft of relatively low power. In 
fact, the Westland IV is probably the first machine of its 
power to incorporate the three-engined arrangement. The 
Handley Page “ Hamlet." brought out some years ago, had 
three Bristol " Lucifer ” engines of 120 h.p. each. The 
Westland IV has three " Cirrus III ” engines of about 95 h.p. 
each (maximum). 

- General Design 

The Westland IV is a high-wing monoplane with strut 
bracing, two outlioard engines, a fairly large fuselage giving 
comfortable cabin accommodation, and an undercarriage of 
very wide track to give good stability on the ground. Features 
of the design are the neat engine cowlings and the " clean 
tapering nose of the fuselage. The three-engined type must 
necessarily have a higher drag than the single-engined, but 
in the Westland IV it would appear that very great care has 
lieen taken to reduce the extra drag as far as possible. Tin- 
central engine is carefully mounted and cowled, and the 
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THE WESTLAND IV COMMERCIAL MONOPLANE 

Three “Cirrus III” Engines 




r Flight ” Pholo?rofil’S 

The Westland IV monoplane (3 “ Cirrus III ” engines) in flight. Above, on the right, Mr. Davenport, 
Westland’s Chief Designer, and on the left Capt. Nevill Stack, of A.D.C. Aircraft, Ltd. 
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r Flight " Photographs 

THE WESTLAND I\ COMMERCIAL MONOPLANE : These four views show the new Westland monoplane with 
three “ Cirrus III ” engines. The machine carries six occupants in a comfortable saloon. 
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The illustration shows 
m formation of Fokker 
C.V.D . Two Sealer 
Fighters of the Royal 
Dutch Air Force. 


The dope of proved efficiency 

Foreign air services are as ready 
as home manufacturers to s and- 
ardise Cellon dope for all aircraft. 
The fine photograph reproduced 
above shows a few of the machi es 
built for the Royal Dutch Air Force 
by N. V. NEDERLANDSCHE 
VLIEGTUIGENFABRIEK — they are, 
of course, doped with Cellon. 

Cerric Cellulose Lacquers 
comply with D. T. D. 

Specification 63. Write 
for particulars. 


CELLON, LTD., Upper Ham Road, KINGSTON-ON-THAMES. 

Telephone : Telegrams : 

Kingston 6061 (4 lines). AJAWB, Phone. Kingston-on-Thames. 


Save time by using the Air Mail. 
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An order for a 
third all - metal 
“Calcutta ’’ has 
beei placed by 
Imperial Airways 


ALL METAL FLYING BOAT 

Bristol “Jupiter” Engines 


SHORT BROS. (Rochester & BEDFORD) LTD.* ROCHESTER 
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THE NEW WESTLAND n THREE- ENGINED MONOPLANE : Genera] Arrangement Drawings. 
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lines of the nose of the fuselage merge into the wind-screen, 
cabin, and wing without very abrupt changes of direction. 
The outboard engines are neatly cowled, the inverted pyramid 
mountings lending themselves to the production of cowls of 
smooth outline and without sharp corners, and which trail off 
to a point at the rear. 

The wing section used is that known as R.A.F. 34, which 
has an almost stationary centre of pressure. The minimum 
profile drag coefficient is 0 '0051 and occurs at a lift coefficient 
of about 0-1, both in British "absolute” units. The 
maximum lift coefficient is not high, about 0-51, at least 
according to model tests. There may, however, be a con- 
siderable scale effect, which may increase ft t max. to -6. 
Based on model figures, and with a wing loading of 10 lbs./sq. 
ft., which represents full load, the stalling speed of the 
Westland IV should be 62 m.p.h. It is likely, however, that 
the full-scale lift will reduce this somewhat, and the actual 
stalling speed is probably in the neighbourhood of 55 m.p.h. 


ment, especially in view of the experience which the Westland 
Aircraft Works have gained with metal construction. 

The fuselage consists of the usual four longerons, but metal 
construction practice is followed in so far as wire bracing is 
not used. Vertical and diagonal struts are arranged in the 
form of an “ N " girder, the joint betw-een them and the 
longerons being by fishplates. In the forward or cabin 
portion three-ply wood is used as an internal lining, and also 
provides the diagonal bracing. The covering is of fabric 
throughout. 

The wing structure is of orthodox design, with two main 
spars of wood, and wooden ribs. The ailerons, which 
are of fairly large span, are hinged to a false spar some 
distance behind the rear main spar. The covering is fabric, 
but the leading edge of the wing is covered, under the fabric, 
with three-ply so as to maintain the aerofoil form. It is 
noticeable that the wing covering fabric is exceptionally 
smooth and without sag between the ribs. Possibly the use 



[*' Flight ” Fh&otraf'k 

THF, WESTLAND IV : This photograph shows the engines, undercarriage and cockpit windscreen. Note the 

streamline engine housing and wide wheel track. 


The total loaded weight of the machine is 4,900 lbs., and 

. _ . W 

as the wing span is 57 ft. 6 in., the span loading, or ’ 

is 1 -485. Thus, at a take-off speed of 65 m.p.h , for instance, 
the horse-power required to overcome induced drag is only 
$7 T.HP. It would, therefore, seem that the wing 
arrangement chosen is a very efficient one. R.A.F. 34 section 
has a very good depth for spars, and its minimum profile drag 
is not much, if any. greater than that of R.A.F. 15 At a 
Ml of 0-46 the profile drag coefficient is 0-008, so that the 
profile drag at 65 m.p.h. would be about 85 lbs., corresponding 
to a T.HP. of 15 or so, giving a total T.HP. required for 
wing drag of about 52. This figure does not include the drag 
of the wing-bracing struts, as it is a little difficult to decide 
how many feet of struts are properly wing struts and how 
many support the wing engines. At any rate, the wing 
drag at speeds slightly above stalling speed is very low, and 
the wing design must be regarded as an efficient one, apart 
from any practical advantages which the high-w-ing mono- 
plane machine may have. 


Structural Features 

The first machine is of composite construction, with wooden 
wing spars and ribs, and wooden fuselage construction, but 
it may be assumed that if the type should prove popular, 
which appears likely, an all-metal version is a logical develop- 


of R.A.F. 34 section is partly responsible for this, as it has 
no concave curves. 

The wing bracing is somewhat unusual, as has already 
been hinted at. Strictly speaking, the wing is braced on 
each side by but two relatively short struts springing from 
the points at the bottom of the engine mountings. But the 
engines themselves are not, as is more generally done, sus- 
pended directly from the wing. Rather must they be re- 
garded as being carried from the apices of two prone triangles, 
the bases of which are in line with the fuselage sides. The 
inner ends of these two outriggers, as they may well be 
termed, are attached to lower longerons and wing centre- 
section respectively, so that the weight of the outboard 
engines is carried mainly from the fuselage, and only secon- 
darily by the outer wing struts. The arrangement is unusual, 
and one which we do not remember having come across else- 
where. Structurally everything is triangulated, and each 
engine mounting is balanced, so to speak, upon a knife's 
edge, being steadied against torque-reaction by a single strut 
running to the lower longeron, and crossing the upper main 
supporting strut on its way. With the cowling removed, 
the outboard engines are extremely accessible, and a small 
hinged platform is provided on each engine mounting, on 
which the engineer can stand when making adjustments, 
and which are also useful for filling the wing tanks by 
hand. 
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“ British 


Flying-Boat Triumph 


t: 


Hulls and engines sound 
after 27,000 miles in 
all weathers 

IHE British Air Ministry have now issued 
the official log ot the last section of the 
Far East Flight of flving-boats which left 
England in October, 1927, flew a distance ot 
27,000 miles, and throughout their operation in 
hot and cold climates and over sea and land 
did not have a single forced landing from any cause 
associated u ith the aircraft or the engine. 

This is a remarkable record when it is considered 
that the boats — Supermarine Southamptons with 
metal hulls and two Napier Lion engines of 
450 h.p. each — were only at two organised bases 
throughout the cruise, and were never in a shed 
irom the time they left England until they were 
hauled up into seaplane sheds at Point Cook, 

Australia, in June of last year.” The Times 

T rade c~ TjigimeringSup plement 
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NAPIER ENGINES 
WILL GIVE YOU THIS 
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NAPIER 

The finest aero engine in the World 
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Supplied in SHEET, STRIP, WIRE, BARS, 
PRESSINGS, FORGINGS, RIVETS, Etc., to 
meet recognised aircraft tests and specifications. 


BROWN BAYLEY’S steel works ltd.. 


SHEFFIELD. 


Steel Wire Ropes & Fittings 
for Mooring, etc. 


H.M. AIR 


Manufactured & Supplied by 

BULLIVANT & CO. LTD. 

DAGENHAM DOCK, ESSEX. 

Branch of 

BRITISH ROPES LTD., 

32, CAVENDISH SQUARE. LONDON, W.l. 


DROP 

FORGINGS 


The 


Boulton 

Aircraft Desigi 


HUGHES- JOHNSON STAMPINGS LTD., 


LANGLEY GREEN, NEAR BIRMINGHAM. 


LONDON: 139, Q 


Kindly mention " Flight ” when corresponding with advertisers. 
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HIP R.ioi. 

d Construction 
fk carried out 


Paul Ltd 

Constructors 

kacH 

^ :ctoria Street, E.C.4. 

Savs time 


40,000 

ATPAX modified Aluminum 
silicon alloy CASTINGS 

LIGHTALLOYS LTD. 

ST. LEONARDS RD„ LONDON, N.W. 10. 


SOLID DRAWN HEAT- 
TREATED NICKEL CHROME 
TUBES usedonH.M. AIRSHIP R.ioi 

were supplied by 

REYNOLDS TUBE CO., LTD., 

HAY HALL WORKS, TYSELEY, 
BIRMINGHAM. 



"ST I 


MUSSELBURGH, 

SCOTLAND. 


ALL the 

SWAGED TIE RODS 
and 

FORK ENDS 
were manufactured by 

BRUNTONS 


The whole 

of the stainless and nickel 
chrome steel strip used in the construction 
of H.M. AIRSHIP R.101 was 
hot and cold rolled by 

J. J. HABERSHON & SONS, LTD., 

HOLMES MILLS, ROTHERHAM. 

Specialists in the manufacture of steel strip and 
sheets for all Air Ministry specifications. 
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Hawker Horsley 
Torpedo Carrier 


ENGINES 


ROLLS-ROYCE LTD. 1*4-15 CONDUIT ST. LONDON, W. I 
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The Saloon 

The cabin of the Westland IV is very roomy and com- 
fortable, and seating accommodation is provided for four 
passengers, of whom two face forward and two aft In 
front, and qn the port side, is the pilot's seat, and to the right 
of him is another seat, which may be occupied by an engineer, 
or, if desired, by another passenger. Windows in the sides 
of the saloon give an excellent view, while as regards the 
pilot the sloping wind screen aSords a good view forward 
Aft of the cabin is the usual lavatory, the door arrangement 
of which is such that the lavatory space is made use of when 
entering and leaving the machine, but separated from the 
saloon when the machine is in flight, in the lavatory roof 
is an emergency exit. 

The saloon is entered through the aft door, and as the 
machine is quite low on the ground, passengers can step 
straight into the cabin by the use of very simple steps. 
Behind the saloon is a very large luggage compartment, and 
under the pilot's cockpit is another and smaller compartment 
for suitcases, &c. 

The petrol tanks are housed in the wing, one of 48 gallons 
capacity on each side. From these two tanks the petrol 
flows by gravity to a common point, and thence to the out- 
board engines by gravity, and to the central engine by 
gravity, assisted by a windmill-driven petrol pump. In 
normal flying attitudes the “ head " of petrol is sufficient 
to give gravity feed to the central engine also, but during 
a steep climb the pump is called upon to supplement gravity. 

On the first machine the undercarriage consists of two 
simple vees, one on each side, under the engine mountings, 
and springing is by rubbeT shock absorbers. The next 
machine will, however, have oleo " legs," and wheel brakes. 
The wheel track is very wide (14 ft. 6 in.), and should give 
good stability- on the ground. 

During preliminary test flights one of the wing engines was 
stopped several times, and it was found that up to altitudes 
of about 5,000 ft. the machine could be flown, and even 
climbed slowly, on the two other engines. As the " Cirrus " 
is in itself an extremely reliable engine, a machine with three 
of them and capable of flying on any two should be to all 
intents and purposes immune from forced landings. 

The first of the Westland IV limousine monoplanes has 
a tare weight of 3,145 lbs., and as its present C of A. total 
gross weight is 4,900 lbs., the ratio of gross to tare weight 
is 1 -58 to 1. With full tanks the cruising range is estimated 
to be 570 miles. The petrol (total capacity) would w-eigh 
approximately 700 lbs., so that, taking the weight of pilot 
as 160 lbs., and carrying no engineer, there would be available 
for pay load a capacity of about 895 lbs., which could be 
in the form of passengers or mails and goods. For shorter 
duration of flight, the pay load would, of course, be corre- 
spondingly increased. For instance, carrying 64 gallons of 
petrol, which would give a range of about 380 miles, and one 
pilot, the pay load would be approximately 1.120 lbs. 



" Flight " Sketch 

THF, WESTLAND IV MONOPLANE : Diagrammatic 
Perspective sketch, showing mounting of starboard 
wing engine. 


Accurate performance figures have not yet been obtained, 
but the estimated cruising speed is about 95 m.p.h., and the 
estimated top speed 115 m.p.h. Assuming 90 b.h.p as 
maximum power for the " Cirrus III,” the power loading 

becomes 18-15 lb./h.p. The wing loading is 

10 lb./sq. ft. 

With passengers' seats removed, a certain amount would 
be saved on the tare weight, and in that case the machine 
should be a very useful mail carrier, especially for the con- 
veyance of night mails, where the reliability of the three- 
engined arrangement should make for safety. The stripped 
cabin and luggage compartments would then, between them, 
give an available cargo or mail space of 193 cub. ft. It w-ould 
probably not be difficult, if desired, to arrange for a small 
extra supply of petrol, when the machine should be capable 
of the flight London-Berlin non-stop. We would suggest 
that an experimental night mail service between these two 
centres would be very well worth while. 

For use in the dominions, the Westland IV should be an 
extremely serviceable type, and in this connection it might 
be pointed out that the machine could be fitted with floats 
and used as a seaplane. Presumably, it would also be quite 
feasible to fit it with a ski undercarriage for use in countries 
like Canada. 


<$> <$> <$> <$> 


Air Rescues from Kabul 

The R.A.F. Vickers " Victorias " and Handley Page 
Hinaidi ” continued their flights between Peshawar and 
Kabul carrying Europeans to safety from the threatened 
Afghan capital. SirjFrancis 1 Humphreys, the British Minister 
to Afghanistan, together with the remaining members 
of the British Legation, were flown safely to Peshawar on 
l-ebruary 25. That completed the work of evacuation by the 
K.A.F. On that day seven Vickers " Victorias ’’ and one 
Handley Page “ Hinaidi ” were engaged. There are still 
some German subjects at Kabul with the new German 
Minister, Baron von Plessen, who recently landed at the 
capital to take the place of the former Minister, who is ill at 
Peshawar. They did not avail themselves of the opportunity 
»f evacuating the city in view of their contracts with the 
Afghan Government. His Majesty the King sent the following 
telegram to Sir Samuel Hoare : — " I heartily congratulate the 
Royal Air Force on the great feat of rescuing so many men, 
women, and children from Kabul in spite of the many diffi- 
culties in the air and on the ground. — George, R.I.” Sir 
Samuel Hoare telegraphed the following reply to Craigwell 
House, Bognor : — " On behalf of the Air Council and Royal 
Air Force I desire to convey to your Majesty our deep appreci- 
ation of your gracious telegram of congratulations on the 
successful issue of the evacuation operations in Afghanistan. 
All ranks of the Force have been anxiously watching your 
Majesty’s progress from day to day with earnest wishes for 


vour speedy recovery. They will particularly welcome at 
the present juncture the consideration which has prompted 
you to send them so encouraging a message on the completion 
of a duty which they have been proud to perform in the 
interests of humanity." The King has also sent a telegram 
to Sir Francis Humphreys congratulating him on his safe 
arrival at Peshawar 
Too Thick 

Captain Malcolm Campbell, who is in South Africa 
preparing for an attempt upon the motor speed record, 
was slightly injured in an air crash on February 25 when the 
machine, piloted by Mr. Penny, of Cape lown, hit a tree and 
was totally wrecked. Later he was flown to Cape Town by- 
Major Miller, the South African airman, and on alighting at the 
Maitland aerodrome a strong gust of wind turned the light 
’plane over. Capt. Campbell received injury to his face in the 
first crash at Calvinia and is suffering from slight shock. 
Mr. Penny suffered seriously from shock. 

Long-Distance Record 

The numerous reports in the daily Press stating that the 
attempt upon the long-distance record by the R A F. Fairey 
monoplane (Napier " Lion ” engine) will be made from 
Cranwell or Waddington in a few days' time are not authorised 
by the Air Ministry, who refuse to confirm or deny the truth 
of the reports. There is not likely to be any official notifica- 
tion of the start, so that the monoplane may be well on its 
way- at any time now before the public hears of it. 
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EDDIES 


That the first public message emanating from the King 
since his illness started, should be directed to the R.A.F., in 
praise of their successful and splendid rescue of men, women 
and children of all nations from Kabul, is a deserving com- 
pliment to our First Line of Defence. 


Why such a misleading description as " Flying Boat ” 
Crash, without inverted commas, as applied by some papers 
in connection with the roundabout accident at Margate, in 
which one of the injured has just obtained £750 damages, 
should be indulged in, it is difficult to appreciate. As 
well now to indulge in the very much out-of-date phrase 
" I can no more do it than fly," or the wrongly used term of 
motor accident ” (instead of “ traffic accident ”), in 
which in at least 50 per cent of cases the motor is a perfectly 
innocent participant. Fortunately this is now becoming 
recognised more generally, and it is time that roundabout 
machines should no longer be referred to as " flying boats.” 


Wing-Commander Roderic Hill, M.C., A.F.C., probably 
one of the finest R.A.F. pilots in active work and practical 
air-research experiments, has given his experiences in con- 
nection with the pioneer work on the Great Eastern Air Mail 
Route, leading up to the establishment in about a month’s 
time of the civilian Air Mail Route to India via Cairo and 
Baghdad, in an intensely interesting and fascinating book 
under the title of " The Baghdad Air Mail.” Messrs. Edward 
Arnold & Co. are fortunate in having secured the publication 
of this valuable contribution to aviation literature, and from 
” advance information ” we should say there will be quite 
a rush for the first edition due next week. The main contents 
cover a wide field, lightened with some twenty pages of 
illustrations and seven maps — ranging in its thirteen chapters 
from " The Making of the Air Mail Route ” to the “ Epilogue : 
My Departure from Traq ” — all for a matter of eighteen shil- 
lings. Wing-Commander Hill is not only a facile writer 
in recording facts, but is a brilliant artist, whose beautiful 
aviation drawings, which have appeared frequently in 
Flight pages in the past, will no doubt be remembered by 
many. The publisher of Flight will, upon application, 
be only too pleased to assist any readers to obtain copies of 
the first edition of this valuable work. 


Again aeroplanes to the rescue. In this case it is to 
help a party of British tourists stranded at Victoria Falls 
owing to a strike in connection with the Rhodesian Railway. 
Even motor-cars were of no use, apparently, and the “ evacua- 
tion ” arrangements had to rest upon aeroplanes. 

Bert Hinkler the other day assisted at another record 
when flying at 3,000 ft. over Croydon in a Bristol Fighter, 
lent by the Aircraft Disposal Co., by picking up a special 
broadcast from Melbourne wireless station. The wireless 
operator was Mr. C. G. Allen, the well-known Belvedere 
amateur. Quite good reception was received. Our Bert 
is helping thus in making history in more ways than one. 

“ The Spirit of Speed,” a winged figure by Mrs. Harold 
Stabler, now being cast in gold to the value of £1,030 and 
presented by Sir Charles Wakefield to the Royal Automobile 
Club for the driver of the car to which is ascribed the highest 
speed officially, is indeed a fitting tribute to aviation, having 
regard to the fact that the age of winged flight has enabled 
man to surpass all previous speeds attained by the human 
race. 


Tanganyika is one of the great important Colonial 
possessions of Britain that aviation will so materially assist 
in developing, and its great possibilities were particularly 
emphasised the other day by Sir Alan Cobham, when he spoke 
at a meeting of the East African Section of the London 
Chamber of Commerce, following a speech by Sir Donald 
Cameron. Governor and Commander-in-Chief of Tanganyika 
Territory. Sir Alan said Sir Donald had spoken of getting 
British capital into Tanganyika. He, Sir Alan, was working 
with the same object in view in attempting to establish an 
air service through the territory. The trouble in Africa was 
the great difficulty of transport. London business men did 
not have the time to visit countries like Tanganyika to 
examine projects for themselves. He hoped that it would 
be possible within 18 months for these men to leave London 
by a regular air service and to arrive in Tanganyika within 
seven days of their departure. The cost would be about 
50 per cent, higher than the first-class fare by sea. He was 


grateful for the support Sir Donald had given to Ids scheme 
for an air service, and he hoped the British Government 
would also offer financial assistance. 


What an inhuman brute ” Captain Arthur,” who described 
himself as a “ flying Ace,” must be, in connection with his 
shameful hoax of 80 unemployed in the Northwood district 
last week. Without doubt he is a ” flying ” Ace, and for 
himself it were well so. Should he fall into the hands of a 
few of his victims he would have reason indeed for demon- 
strating that he is a ” flyer.” I only trust this heartless 
ruffian may 'no! be able to fly from his just deserts. And 
apparently' the whole shameful adventure appears to have 
been mainly for the purpose of getting a bogus cheque for 
£17 10s. cashed. In like manner to the past, when anybody' 
shady would describe their occupation as ” actor ” or 
” actress,” now it seems to be the fashion to hoist the pennant 
of aviation. The pity of it. 


More Government enterprise. Earl Winterton has hopes, 
now the Rangoon racecourse owners have found it necessary, 
for certain reasons, to cancel permission for aircraft to alight 
on their racecourse, that when funds are available, the 
installation of a Government aerodrome may be contem- 
plated. The noble Earl is quite optimistic, as he has even 
bracketed the 1929 Budget with his hopes. 


The erection of a tribute to America's greatness is being 
advocated by Mr. Paul Kroeger, a New York capitalist, in 
the form of a huge monument costing 1 1 million pounds 
sterling. It is planned to be the tallest tower in the world, 
1,500 ft. high, capped with a light of 24 million candle-power, 
with a radius of 300 miles ! Stupendous truly, but whatever 
other interests such an erection may serve, at least it should 
be a splendid beacon presently for Ocean flyers in their last 
lap. 

What a scramble it will be for finding “ the better 'ole 
presently’, when the time comes— as for sure it will — for 
utilising against aerial bombing the underground shelters, 
which apparently are being planned and located in London. 
They will have to be some shelters, and when the alarm is 
sounded, it will be truly a case of the Devil taking the hind- 
most. 


The question which has arisen in Parliament regarding the 
pension of the Postmaster of Llanfairpwllgwyngillgoger- 
chwymdrobulltlandysiliogogogoch, Anglesey’, also suggests 
a possibility of a future aviation difficulty, from, the fact 
that there are rumours, now that mention in the House has 
focussed attention on the town, that some enterprising 
Town Councillor is anxious to have an aerodrome installed 
there. The difficulty is, can a landing field be found big 
enough for blazoning the name on the ground, as is now 
the custom with all the leading aerodromes for the guidance 
of flyers ? And again, how about a pilot wirelessing " I am 
going to land at, etc. In what direction is, etc. ? ” He 
would probably have got into the next county long before he 
had finished with the name. No wonder the Telegraph 
Department of the Government does not pay, if the name of 
this little village counts as a single word. 


How curious are some of the coincidences that occur from 
day to day. In a very interesting resume of his fifty years 
of the theatre which Mr. Ben Greet recently contributed 
to the Observer, Mr. Greet, in his reminiscences, refers to his 
return to London to the Old Vic the day after the outbreak 
of war in 1914, his stay there being until 1918. During this 
period twenty-four of Shakespeare's plays were revived, 
and " G.W.B.,” who attaches his initials to the article, 
mentioned to Mr. Greet that he (” G. W. B. ”) was in the Old 
Vic on the first night of ” King John.” when enemy bombs 
were dropping round the theatre. Agnes Carter, who played 
Arthur, was only nine at the time, and she and Mr. Greet, 
who was Hubert, went through their scenes without turning 
a hair. The following day a shopkeeper in Waterloo Road 
complimented him on •• gagging ” so cleverly about " Austria’s 
head,” and Mr. Greet told him that the lines. 

Some airy devil hovers in the sky, * 

And pours down mischief. Austria's head, lie there, 
While Philip breathes, 
were Shakespeare’s. 

German papers please copy. 

Aeolus 
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STANDARD SIZES. 


Tyre 

Wheel 

Hub 

Track 

Size 

No. 

Length 

Bore 

Line 

1000x180 

148 

m/tn 

220 

m/m 

80 

m/m 

Central 

88 

149 

185 

55 

Central 

ft 

155 

220 

88 87 

Central 


16C 

186 

56 

125/60 

800x200 

107 

its 

55 

Central 


108 

185 

55 

125 60 

•8 

128 

228 

86 57 

Central 

tv 

157 

250 

80 

Central 

tv 

157 

its 

80 

Central 

vv 

202 

185 

80 52 

Central 

1100x220 

154 

220 

86 67 

Central 

n 

158 

250 

80 

Central 

•75 * 225 

182 

185 

50 52 

Central 

.. 

184 

IB- 

55' 

125/88 

1250*250 

514 

250 

80 

Central 

.. 

154 

5048 

101 8 

Central 

1500 * 500 

505 

504 8 

1524 

Central 

H 

506 

5048 

101 8 

Central 

1525*525 

in 

5048 

101 6 

Central 

1750 x 500 

158 

400 

152 4 

Central 

.. 

181 

550 

1505 

Central 

1750 * 550 

195 

400 

125' 

Central 

l 


Tyre 

Wheel 

Hub 

Track 

Size 

| No 

Length 

Bore 

Line 

700 * 100 

176 

ml m 
178 

m m 

44 45 

m/m 

Central 

•> 

178 

178 

55 

152/46 

650*125 

118 

178 

55 

152/46 

88 

147 , 

178 

55 

Centra) 

88 

188 

120 

54 82 

Central 

• 8 

556 

178 

44 45 

152/4C 

750*125 

77 

178 

44 45 

152/46 

#| 

92 

185 

55 

155/50 


85 

185 

55 

Central 

88 

99 

178 

58 89 

152/46 

88 

112 

150 

58 09 

Central 

•8 

176 

170 

44 45 

Central 

18 

178 

178 

55 

152/46 

800x150 

161* 

185 

55 

155*50 


162* 

185 

55 

Central 


165“ 

IB 

66 67 

155 50 


1691 

IB 

55 

155 50 


177 

IB 

55 

155/50 


185 

IB 

65 

Central 

• 8 

211“ 

IB 

60 52 

155/50 

1000x150 

187 

' IB 

55 

125/60 

•8 

1 174 

250 

■O' 

Central 

182 

IB 

55 

Central 


in 

220 

66 67 

Central 


201 

IB 

60 57 

125/60 

” 

no 

IB 

00 52 

Central 


Tyre 

Wheel 

Hub 

Track 

Size 

No. 

Length 

Bore 

Line 

575 x 55 

168 

m/m 
111 12 

m/m 

254 

m/m 

Central 

•8 

195 

150 

50 09 

Central 

500 x 80 

11 

111 12 

254 

Central 

450 x 80 

50 

09 

51 75 

Central 

88 

172 

150 

58 08 

Central 

67$ >0® 

n 

180 

28 

Central 


180 

150 

38 08 

104/46 


IB 

120 

54 92 

Central 

•« 

190 

ISO 

58 09 

Central 

•05x75 

n 

ISO 

79 

Central 


ISO 

150 

58 09 

104/46 


108 

120 

54 92 

Central 

88 

180 

150 

58 09 

Central 

710x7$ 

78 

178 

44 45 

132/46 

f| 

78 

178 

44 45 

Central 


100 

178 

58 09 

132/46 


101 , 

178 

51 75 

15246 

•8 

196 

178 

55 

Central 

600x100 

188 

120 

54 82 

Central 

M 

504 

160 

58 09 

104 46 

•8 

555 

120 

54 92 

Central 

700 > 160 

77 

178 

44 45 

152/46 

89 

•2 

IB 

66 

155/50 

• 89 

B 

IB 

SS 

Central 


88 

178 

58 89 

152/46 

•8 

112 

150 

58 09 

Central 


* Wheels Nos. 161. 162. 169. and 211 are of stronger type than the other wheels for 800 x 150 tyres. t Wheel No. 169 is fitted with Ball Bearings 

Grease gun equipment is now a standard Jilting on all wheels. (UNl) 
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NAPIER-ENGINED 
TORPEDOPLANE 
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immediately behind the 
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EDITORIAL VIEWS. 

It may be recollected that at the Berlin Aero Show last 
year. Homier Melallhntlen exhibited a small-scale model 
of a twin-engined racing seaplane. A sketch of this model 
was published in Flight at the time, and it was pointed out 
that the Dornier firm did not propose to build the machine 
for the Schneider Trophy contest, unless financial assistance 
was forthcoming. The chief feature of the desisin was the i 
use of two engines in tandem. 

This month Mr. W. G. Carter, who, it will be remembered, 
was the designer of the “ Crusader ” racer with Bristol 1 
" Mercury ” engine, looks into the subject of twin-engined 
machines for maximum speed. The “ Crusader ” was 
Mr. Carter’s first effort, in the way of a racing machine, and 
it was generally acknowledged to be an extremely good 
machine. One famous pilot who had flown it said that it 
was the sort of machine one would like to keep for a runabout 
if it were not. for the cost ; so that, for a high-speed machine 
it must have been very nice to fly. It came to grief at 
V enice through crashing, as a result of reversal of the aileron 
controls by a rigger. 

Mr. Carter’s suggested design differs from the Dornier in 
having a central boat hull, and should have the merit of 
keeping the spray off the propellers. How the lower wing 
would fare is, perhaps, a little doubtful. The view of the 
pilot is excellent, and the criticism that he is in a rather 
risky position in case of a crash may, perhaps, he met with 
the argument that in such a high-speed machine it matters 
little where the pilot is if a crash occurs. Mr. Carter docs uot 
suggest that the tandem engine arrangement is ideal, but 
suggests it as a means of getting a not inconsiderable speed 
increase with power plants already in existence. 

From the earliest days of flying the question Monoplane, 
or Biplane ? has been a vexed one. It still remains unsettled, 
and in view of its importance we are publishing a summary 
of Mr. Farren's paper before the R.Ae.S. on this subject. 

Air. Farren is, as most of our readers probably know, lec- 
turer in Aeronautics at Cambridge University, and in Aero- 
plane Structures at the Royal College of Science at South 
Kensington. 
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HIGH-SPEED SEAPLANES 

By W. G. Carter, M.B.E. 

It is an interesting comparison to observe the rate of 
change of the speed characteristics of a number of seaplanes 
designed particularly for maximum speed, in relation to the 
thrust horse-power required in order to obtain this condition. 

A curve (Fig. 1) has therefore been plotted to cover a 
period of 6ix intervals, each of which, coinciding with the 
contest for the Schneider Trophy, is assumed to represent the 
culminating advance in engine design and aerodynamics. 
While this premise is subj-ct to qualification, it is, never- 
theless, of sufficient accuracy for the purpose of a general 
investigation. Similarly, average speeds are given over a 
comparatively long course, when maximum speeds over a 
short distance would have been more desirable. This limita- 
tion, however, may be offset by estimating a percentage 
increase of varying ratio, and a maximum speed curve has 
been plotted according to assumptions made in this respect. 
The progressive tendency of the velocity curve has been 



Fig. 2. 
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taken as sufficient justification to exterpolate to an assumed 
limit of 600 m.p.h. Around and bevond this figure certain 
fundamental conditions are modified in such a manner as 
to preclude the prospect of appreciable improvement in this 
direction. While one would hesitate to prescribe an arbitrary 
limit to the resources of research, invention and development , 
it lias already been experimentally determined that the 
normal laws of resistance increase at a much higher rate as 
the velocity of sound waves is approached. An attempt, 
therefore, to advance to any extent beyond the region of 
the normal drag ratio would appear to introduce a condition 
where the gain would be insufficient compensation for the 
effort expended. 

It is now proposed to review and summarise the progress 
that has been made up to the present time bv an analysis of 
the performance of recent examples of high-speed machines, 
and to consider in what direction and to what extent future 
machines may be expected to materialise. The resistance of 
a modem twin-float racing seaplane at a velocity of 100 ft. 
jier second may be assessed at a minimum figure of 45 lbs. 
for a monoplane and 49 lbs. for a biplane having the same 
engine installation. The individual drag of the various 
components, including their “ interference effects,” may be 
considered according to the following approximation : — 


Main plane unit ... 

Monoplane. 

Lbs. 

14-5 

Biplane 

Lbs. 

15-5 

Body 

7-2 

8-0 

Tail unit ... 

2-8 

2-8 

Two floats 

8-2 

8-2 

Struts and wire bracing ... 

12 3 

14-5 

Total ... 

45 0 

190 


An average T.H.P. of 825 for each machine indicates that 
speeds of 317 and 309 m.p.h. should be obtained. Assuming 
that the present association of the various units is retained 


as a basis for future development, the following analysis 
of resistance at 100 ft. per second may be regarded 
as approaching the minimum ultimately obtainable by 
successive stages of refinement in design. 


Main plane unit 

Lbs. 

12-3 

Body ... 

5-5 

Tail unit 

2-2 

Floats ... 

7-2 

Struts and wire bracing 

... 7‘8 

Total 

... 350 


A reduction of nearly 23 per cent, from the present figure 
of 45 lbs. is therefore indicated, corresponding to a speed 
of 344 m.p.h., with the same available T.H.P. There 
appears to l>e little evidence, at the present time, to justify 
an assumption of any further appreciable reduction in 
resistance, and consequent improvement in speed, except 
in proportion to increased power output. A comparative 
limitation of this nature cannot, however, be applied to the 
possible development of the aircraft engine. The advent 
and successful application of supercharging, together with 
the continued advance in the manufacture of high-grade 
materials, affords considerable opportunity for increasing the 
output from the high standard already obtained. In com- 
parison with specialised automobile practice, the brake 
horse-power per unit volume of the aircraft racing engine is 
considerably less than the best available per unit volume of 
racing ear engines. As an example, the engine of one of the 
foremost racing cars in America is said to develop 143 b.h.p. 
for a capacity of 11 litres. Admittedly the speed is high — 
6,500 r.p.m. The capacity of a typical engine for high-speed 
aircraft may lie taken as 24 litres, and an average output 
at, say, 3,600 r.p.m. to be in the neighbourhood of 1,000 b.h.p. 
Assuming, for the moment, that the standard set by the 
" Miller ” engine represents the comparative limit, pro nit", 
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of aircraft engine jierforuiauce, we may anticipate the future 
advent of engines giving upwards of 2,000 b.h.p. without 
appreciably increasing their present capacity. On this 
basis, the power unit still provides the prospect and possi- 
bility of 100 per cent, development, compared with the 
figure of 23 per cent, in regard to aerodynamical improvement 
of the complete machine. The development of approximately 
0-1 b.h.p. per cubic centimetre from engines of large capacity 
introduces problems requiring a great deal of experiment and 
research before a practicable compromise is likely to be in 
view. A possible avenue of design is the multi-crankshaft 
engine having the several shafts grouped about a central 
member carrying the gearing and airscrew. This arrange- 
ment will permit the inclusion of, say, eight banks of relatively 


(2) The cockpit in the how of the main float ma\ lie entirely 
enclosed without fear of the effects of exhaust gas and 
fumes accumulating. 

(3) The pilot's view is much improved in all directions. 

(4) The cross-sectional area of the engine nacelle may he 
reduced to the minimum required to fair the engine. 

(5) Possibly more of the cylinder blocks may be left 
exposed with advantage to efficient cooling. 

Offsetting these improvements is the large increase in total 
"eight due to additional engine, fuel and structure, and to 
a lesser extent an appreciable increase in parasitic resistance. 
The former will occasion some sacrifice in manoeuvrability, 
insufficient in degree, however, to affect seriously the average 
speed over an angular course. In regard to drag, a pre- 



Fig. 3. 


small cylinders. The problem of cooling will be greatly 
simplified under these conditions, the superficial area of the 
cylinders increasing rapidly in proportion to the area, as 
the bore is reduced. This digression between the respective 
merits of engines of different capacity is intended to be of no 
more than a superficial nature in order to indicate the great 
advance that, may be expected to mature at some future date. 
As such, it is submitted, with considerable reserve. Mean- 
while, it is proposed to investigate the possibility of an 
immediate and substantial improvement in speed by installing 
engines already available into a machine somewhat dissimilar 
in type to the present series, which, apart from immaterial 
differences in the selection and disposition of the main plane 
surfaces have tended to become somewhat stereotyped. 
Among u number of alternative arrangements inviting some 
consideration, a selection has been made on the lines indicated 
by Fig. II, which gives the three-view general arrangement 
drawings. The installation of power units in tandem is 
suggested, and a reversion to the boat type of seaplane is 
considered desirable in order to accommodate the modified 
conditions to the best advantage. The biplane formation 
has been chosen on account of the constructional facilities 
permitted with this arrangement. The principal data in 
regard to this machine has, from preliminary calculations, 
been assessed according to the following approximation : — 


Weight, fully loaded 
Area, main planes (total) 
Area, top plane 
Area, bottom plane . . 
Span, top plane 
Span, bottom plane 
Chord, top plane 
Chord, bottom plane 
Wing loading 
Stalling speed 
Duration, full throttle 
Range, full throttle . . 


5.500 lbs. 

177 sq. ft. 

144 sq. ft. 

33 sq. ft. 

29 ft. 

12 ft. 

5-75 ft. 
2-75 ft. 

31 Ib./sq. ft. 
105 m.p.h. 
40 mins. 

250 miles. 


The constructional features of the racing boat provide 
ertain advantages not easily associated with the twin-float 
oaplane. These may be summarised as follows : — 

(1) The pilot is insulated from the general discomfort 
nseparable from accommodation immediately aft of the 
•nginc. 


liminary estimate has been made of the various units on 
the basis of 100 ft. per second, and the following total is 
submitted as an approximation subject to minor correc- 
tion : — 

lbs. 

Top plane and engine nacelle . . . . 19-8 

Lower planes and two outboard floats .. 8 • 7 

Mam float and tail unit .. .. .. 15-3 

Struts and bracing wires .. .. .. 12-2 


Total . . . . . - . . 56 0 


To form a first comparison with the present type single- 
engined seaplane, and allowing for reduced efficiency of 
the tandem airscrews, a total thrust horse-power of 1,580 is 
considered available, giving a maximum speed of 365 m.p.h.. 
or an improvement of 48 m.p.h. The principal constructional 
features of this flying-boat are as follows : The main float 
is constructed entirely in duralumin and the two main 
struts supporting the engine nacelle and top plane form an 
integral part of the boat structure. The struts arc suffi- 
ciently substantial to accommodate stresses incidental to all 
conditions, excluding only those induced by torsional effects 
about their mean vertical axis. An approximate- valuation 
in this respect indicates loads of a fairly high order, and to 
some extent indeterminate. Provision is, therefore, made 
bv other and more direct methods to stabilise t he wing 
structure. The engine mounting consists of an elongated 
triangular structure, carrying an upward extension between 
the two engines to provide a suitable attachment for 
the bracing wires over the top plane. The mounting is 
rigidly secured to the main struts and includes the necessary 
abutments for connecting the upper plane in position. In 
order to halanee the machine without obstructing the rear 
airscrew it has been necessary to sweep back this plane 
to an appreciable extent. The lower planes emerge from 
the main float and terminate at the point of attachment of 
the outer stabilising floats. On account of the proximity 
of this plane to the water it is covered entirely in metal 
and is devoid of control surface. For a similar reason 
extension of span beyond the outer floats is considered un- 
desirable. The system of bracing the main planes is some- 
what unusual owing to the attachment of the auxiliary floats 
to the wing structure. It is essential that the upper plane 
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is sufficiently supported in order to withstand the severe 
torsional effects should the outer floats become operative to 
an unustial extent. The normal system of biplane bracing 
would be insufficient to provide the necessary degree of 
torsional rigidity in combination with a lower plane of such 
small dimensions. The upper plane has, therefore, been 
stabilised by the inclusion of bracing wires over the top 
surface, and the usual anti-lift wires between the two planes 
have been excluded as redundant. In order to relieve the 
lower plane and interplane struts of hydrostatic drag loads, 
bracing wires are attached to abutments on the main float, 
and terminate at the lower wing extremity. These wires 
are fitted fore and aft and in the same horizontal plane, 
and not easily seen in the front elevation. The tail unit 
calls for no more than general comment. The tail plane and 
elevators are carried by the fln which in turn forms an 
integral part of the boat structure. The aft part of the 
boat is sufficiently substantial to accommodate stresses 
induced by directional control and stability. The fuel tanks 
are suitably disposed immediately under the C.G. and on 
either side of the main strut root extensions. The assumed 
characteristics of this machine have been included in the 
diagram shown by Fig. 1, in order that an approximate 
comparison may be made of the respective merits of both 
types of seaplane. 


LECTURES AND PAPERS 

MONOPLANE OR BIPLANE?* 

By W. S. Fabren, M.B.E, M.A., F.R.Ae.S., M.I.Ae.E. 

This paper is an attempt to deal with the problem * 4 Mono- 
plane or Biplane ? ” with reference to the large commercial 
aeroplane of the future. I hope to be able to show that, if 
certain premises which appear to me to be reasonable are 
conceded, it is probable that for commercial aeroplanes of 
between Iff, 000 and 40,000 lbs. in total weight, the biplane 
arrangement which has been developed mainly in this country 
has on the whole the advantage. By a “ commercial ” 
aeroplane I mean one which may reasonably be expected to 
pay its way — to “fly by itself” financia.ly. From a general 
survey of such real civil aviation as exists, 1 can see no early 
prospect of making such an aeroplane with a cruising speed 
exceeding 100 m.p.h., and I propose to consider the problem 
of “ Monoplane or Biplane ” ? on this basis at first. 

In one respect the solution of a purely commercial problem 
is in principle simple. We seek for the combination of 
characteristics which will produce the best return on the 
capital involved. Here we have a common factor in terms 
of which every proposal can be expressed — money. 

The items of expenditure with which our problem is 
concerned may be divided into two classes. First, general 
commercial expenses : — 

(1) Interest on first cost. 

(2) Depreciation. 

(3) Maintenance and repair. 

(4) Insurance. 

(5) Housing (as affected by size). 

As to the first three I propose to say nothing, leaving it to 
those who arc in a better position to judge to give their 
views. Insurance rates on certain British commercial aero- 
planes are, I believe, lower than on any other aircraft — 
presumably because they are judged to be safer. I hope to 
Bhow that they are safer to some extent because they are 
biplanes. As for housing, it will appear that a biplane is 
appreciably more compact than the equivalent monoplane. 

The above items are diffi cult to assess mainly because a 
detailed analysis of the expenditure of Imperial Airways is 
not available. 

Secondly, we have items of a more strictly technical 
nature : — 

(6) Fuel consumption. 

(7) Non-paying load. 

* Summary of Paper read before the Royal Aeronautical Society on 

January 81, 1826. 


The problem under discussion is essentially one of engineer- 
ing (t.e., commercial and technical) compromise. No points 
of great scientific interest are in question and the most useful 
treatment is probably to consider in outline alternative 
machines ( monoplane and biplane) to comply with some suit- 
able specification. 

Let us take as defined by reference to some agreed standards 
such as the I.C.A.N. 

( 1 ) the structural strength, 

(2) the characteristics of stability and control, 

(3) the take-off, 

(4) the stalling speed, 
and let us further agree to fix : 

(5) the total weight of the machine, 

(6) the engines, and their maximum and cruising rating, 

(7) the range in air miles at cruising rating. 

In virtue of having fixed (5) and (ti), we may take the Rite of 
climb at ground level as a measure of the take-off. Hence the 
total resistance under take-off conditions must not exceed 
a certain amount. Supposing that the resistance of the 
biplane under these conditions is such that the required rate 
of climb is attained, the lower parasite resistance of the mono- 
plane makes it permissible to have a higher wing resistance 
( both profile and induced). It will appear that the structural 
problems associated with the munupiune are such that it is 
desirable to reduce its span, and therefore to increase its 
induced resistance, as much as the requirements permit. 
In what follows the adjustment of the proportions of the 
wings has been made on this basis. Tt results in the span of 
monoplane and biplane being practically the same. 

Under cruising conditions induced resistance is relatively 
less important, so that in virtue of (6) the monoplane’s cruising 
speed is higher by some 4 or 5 per cent, than the biplane's, 
and the fuel consumed for a given range is correspondingly 
less. The alternative — to reduce the cruising speed of the 
monoplane to the same level as that of the biplane bv 
throttling the engine further — involves the difficulty of 
assessing the benefit to the engine's life and maintenance 
charges. This is avoided by the course adopted. The mono- 
plane saves a definite amount of time and fuel, compared with 
the biplane, but in the other respects enumerated above (1) 
to (7) is essentially identical with it. 

To arrive at equivalent dimensions for other essential 
parts, it is necessary to consider the problems involved in 
stability and control. Although there is some scope for 
difference of opinion on what particular combination of tail 
length, tail area, and rudder and fin area represents the best 
compromise the appropriate general characteristics are not 
in serious doubt, and the nett effect on the structure weight 
can be estimated closely enough for my purpose. 

The final, and most difficult step in the technical com- 
parison is to assess the structure weight of the monoplane 
and hence its paying load. When this is done there remain 
the commercial considerations enumerated in the third 
paragraph of this paper (1) to (5), but for reasons there 
stated I do not propose to deal with them. It may well be 
that they will prove to have more weight in the final decision 
between the alternatives than the technical points here con- 
sidered. But to attempt to discuss them in the absence of a 
thorough exploration of the technical problems cannot lead 
to a sound conclusion. 

As 1 happen to be familiar with its details, and as it is a 
type which apparently meets the requirements of Imperial 
Airways for certain services, I propose to take as an example 
the Argosy and to lay out the general proportions of equi- 
valent monoplanes. 

According to my estimate, based on the usual data, the 
resistance of the wing bracing of the Argosy may be expressed 
approximately in any one of the following ways : — 

12 per cent, of the total resistance at cruising speed 

(90 m.p.h.) ; 

21 per cent, of the parasite resistance of the whole 

machine ; 

67 per cent, of the profile resistance of the wings ; 

1 • 8 per cent, of the weight at 100 m.p.h. 
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A GRENT UNDERTAKING 

As makers of the widest and most successful range of British aircraft and 
engines the Armstrong Siddeley Development Co. Ltd. is in a unique 
position to offer the results of its extensive experience on matters relating 
to air transport, training, fighting or private flying machines on land or sea 
in any part of the world. 

Brief details of aircraft and machines are given below. Full particulars and 
prices may be obtained on application. 


AIRCRAFT FOR THE SERVICES 

The Armstrong Whitworth All-Steel Atlas 
2-sea ter Fighter or reconnaissance machine, 
fitted with an Armstrong Siddeley Jaguar 
engine and either wheels or floats. 

The Armstrong Whitworth All-Steel Siskin 
3. A. single seater Fighter fined with an Arm- 
strong Siddeley Jaguar engine. 

The All-Steel A.W.A. 14 high performance 
Fighter fitted with an Armstrong Siddeley 
Jaguar engine. 

AIRCRAFT FOR CIVIL PURPOSES 

The Armstrong Whitworth Argosy. A 20- 
seater Airliner fitted with three Armstrong 
Siddeley Jaguar engines. 

The Avro Commercial Monoplanes. A 4-5 
seater or 8-10 seater both fitted with three 
Armstrong Siddeley engines. 

The Avro-Avian. A 2-seater light aeroplane 
fitted with Cirrus or Armstrong Siddeley 
Genet engine and either wheels or floats. 

AIRCRAFT FOR SCHOOL & CLUB 
PURPOSES 

The Avro Gosport, fitted with Armstrong 
Siddeley Mongoose engine and either wheels 
or floats. 

The Avro 504.N. fitted with Armstrong 
Siddeley Lynx engine and either wheels or 
floats. 

The Avro-Avian, fitted with Cirrus or 
Armstrong Siddeley Genet engine and either 
wheels or floats. 


ENGINES 

THE LEOPARD 

The Armstrong Siddeley 700-750 h.p. 14- 
cylinder Leopard for civilian use or for carry- 
ing troops or torpedoes. 

THE JAGUAR 

The Armstrong Siddeley 460-500 h.p. 14- 
cylinder Geared Jaguar for Civil or Service 
requirements. Jaguar engines have been in 
service on the London-Paris Airway for over 
three years. 

The Supercharged 14 -cylinder Jaguar is 
specially designed for maintaining power at 
high altitude. 

Note . — The Armstrong Siddeley Geared 
Centrifugal Supercharger was the first device 
of its kind supplied to the British Government 
and has now been in use for three years. 

THE LYNX 

The Armstrong Siddeley 230 h.p. 7-cylinder 
Lynx as used on the Amsterdam-Batavia, 
Munich-Milan and other airways. 

THE MONGOOSE 

The Armstrong Siddeley 130-140 h.p. 5- 
cylinder Mongoose engine for training work on 
land or sea. 

THE GENET 

The Armstrong Siddeley 80-88 h.p. 5- 
cylinder Genet, an engine which is very much 
lighter than any engine in its class and is, 
therefore, particularly suitable for powering 
light aircraft. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED. 
Works & Aerodrome : Whitley, Coventry. London : 10 Old Bond Street, W.i 

ARMSTRONG SIDDELEY MOTORS LIMITED. 

Head Office & Works: Coventry. London: 10 Old Bond Street, W.i 

A. V. ROE & COMPANY LIMITED, 

Newton Heath, Manchester 
and 166 Piccadilly, 

London, W.i. 
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THE HVRO TEH 

A Three Engined Commercial Monoplane 

The Avro Ten is a British version of the Fokker F.VII^m., 
built under licence from the Fokker Company (N. V. Nederlandsche 
Vliegtuigenfabriek). 

It carries eight passengers and is fitted with three 230 h.p. air- 
coo'ed Armstrong Siddeley Lynx engines. 

Monoplanes of this type have attained a world wide reputation 
for reliability, ease of maintenance and economy of running — qualities 
that have been proved during a period of several years. 

They are used by the principal Dutch, Swiss and Italian Airlines. 


. Leading Features 


ENDURANCE. 4 or 6 hours according to fuel capacity at a cruising speed 
of 96 m.p.h. with normal full load. 

CONTROL. Complete dual control with side-by-side seating for pilots. 
Tail trimming gear allows large variation in the position of the centre 
of gravity. 

CABIN. Dimensions 10' X5' x6' with seats for eight passengers. Broad 
windows with wide angle views. Large door and direct access by fixed 
step. 

BAGGAGE. Three compartments, total capacity 1 14 cubic feet. 

FUSELAGE. Tubular steel with welded joints braced with steel struts and 
high tensile steel wire. Covered with fabric. 

UNDERCARRIAGE. Special design of simple construction providing 
wide track. Rubber shock absorbers with special method of adjustment. 

ENGINE MOUNTING. Of simple design permitting quick removal. 

TANKS. Oil tanks fitted behind engines, fuel tanks fitted in wing providing 
simple gravity feed. Capacity with two tanks 150 gallons. With three 
tanks 225 gallons. 

WING. Single unit of cantilever construction. Built of wood and covered 
with plywood to facilitate maintenance. 

A. V. ROE. & COMP4HI. LIMITED 

. MANCHESTER 
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THE 

LIKX ENGINE 

A 7 Cylinder Air-Cooled Radial 

The 230 h.p. Armstrong Siddeley Lynx engine has attained a 
world- wide reputation for reliability and ease of maintenance. 

It was with Lynx engines that Lieut. Koppen flew his Fokker 
F.VII-3m. from Amsterdam to Batavia and back, covering 18,000 miles 
in 18 days. It was with Lynx engines that Fokker machines repeated 
the Amsterdam-Batavia flight with equal reliability last summer, and 
it was with Lynx engines that the difficult Munich- Milan Italian 
Airline and two new Airlines in Switzerland were equipped. 

Lynx engines are used in more than twenty different countries, 
where their independence of climatic conditions have been amply 
proved. They have been used with equal success in Central Africa 
and within the Arctic Circle. 

Fitted on Avro Aircraft they are the standard training engine 
of the British Air Force and are widely used for seaplane training. 
They are also used for two-seater reconnaissance machines, single- 
seater fighter aircraft, deck-landing aircraft and twin-engined seaplanes. 

Many of their principal parts are interchangeable with those of 
the Armstrong Siddeley 14-cylinder Jaguar and 5-cylinder Mongoose 
engines. Where different types are in service this effects great 
economy in the storage of spares and general maintenance. 

Leading Features 

7 cylinders, 5" bore X5.5'’ stroke. 

Compression ratio 5 to 1. 

Normal r.p.m. 1,900. Maximum r.p.m. 2,090# 

Engine weight 513 lbs. 

Direction of rotation. Left Hand Tractor. 

.4RMSTR0NG SIDDELEY MOTORS LTD. 

COVENTRY 




A 


KEMiRRiBLE 

PEUrQUM^NCE 

The Armstrong Siddeley Jaguar engines 
used by Imperial Airways Limited on 
the Argosies flying between London and 
Paris have set up a period of 400 hours 
between overhauls, the usual 
top overhauls having 
been discontinued 
alt oge t her. 


This achievement is claimed as a record of 
endurance, unsurpassed by any other engine 
in the world. 


^RMSTjROHG siddeley 

MOTOIS LIMITED 

COVENTRY 
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FIRTH 




STAYBRITE STEEL 


I 'HERE is no difficulty in the 
■*■ welding of “ Firth Staybrite ” 
Steel. There are no hidden 
snags or inconveniences. 

Any worker who is used to one 
or other of the Oxy-acetylene, 
Electric Arc, Electric Resistance, 
or Electric Spot and Seam 
Welding processes can make a 
perfectly satisfactory job of any 
of the usual types of joint. 


The Stipermarine Aviation Works, 
Ltd., are at war with Rust — they 
use “ Firth Staybrite” — welding it 
up into these intricate fittings — 
moreover welding it so perfectly that 
the parts are utterly satisfactory 
under the exacting stresses of modern 
flying-boat operation. 


The illustration shows a group of welded 
aeroplane parts welded up from Firth 
Staybrite Steel by the Supermarine 
Aviation Works, Ltd., Southampton. 


FOR WELDED FITTINGS 


THOS. FIRTH & SONS, LIMITED, 


SHEFFIELD. 


Kindly mention " Flight " when corresponding with advertisers. 
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Of this, approximately half is in the wires and struts them- loped by the Junkers J.13 does not exceed 0-55, and there 

selves and half in end-fittings and “ interference.” I have seems no reason to expect a different result in the larger 

examined a number of biplanes of similar size and 1 do not machines. 

think there would be among them any material variation in The second (11, Fig. 2) assumes K h 0-55 for the biplane 
the first two figures. and 0-70 for the monoplane, the latter figure being apparently 

During the last three years biplane design has moved in the characteristic of the Fokker (see R. & M. 1096), and that the 
direction of lower profile resistance (by the use of wings with profile drag coefficient is unchanged. 

slightly higher maximum lifts) : of lower general parasite The third (C, Fig. 3) represents an intermediate (and pns- 
resistance, particularly of bodies and engines ; and of lower sibly more rational) assumption, that, the profile drag co- 
wing bracing resistance (by the use of fewer bays in conjunc- efficient is proportional to the maximum lift coefficient, 

tion with deeper wing sections). The net result is to leave the This leaves type C aerodynamic-ally identical with A except 

first two of the four figures given above very much as they that its chord is reduced in the ratio of 0-55 to 0-70 and 

were, but to reduce the last, two to, say, 50 per cent, and 1 -3 certain alterations are possible in the tail length and areas, 

per cent. If we could eliminate the bulky end fittings associ- Figs. 4 and 5 show corresponding views of the Junkers G.31 
ated with raf-wires, and reduce the " interference ” by fairing, and the B.F.W. M.20 for comparison of general proportions, 
we could bring these two down to something of the order of The above comparison is based on the assumption that 
30 per cent, and 0 - 8 per cent. The problem of accessibility for the parasite drag of the wing bracing of the biplane is entirely 

maintenance is not one in which a competent designer should eliminated in the monoplane, but that in other respects 

see insuperable difficulties. The last figures are in the nature their parasite resistances are the same. These are both 

of an irreducible minimum — the tax which a biplane pays for favourable to the monoplane. 

(wing a biplane. Most biplanes pay more. What wc have done up to the present is fairly common - 


Table I . — Comparison of Biplane and Monoplanes 
(Total weight 18,000 lbs.) 

(i) Dimensions etc. 


Type. 


Biplane 

(Argosy). 

Monoplane A. 

Monoplane B. 

Monoplane 

Wing area 

. . 

1900 

1900 

1500 

1500 

Max. K h 

, , 

*. 0-55 

0-55 

0-70 

0-70 

Profile Ki, 

. # 

0-006 

0-006 

0-000 

0-0076 

Profile RojW 


0-0313 

0-0313 

0-0249 

0-0313 

Parasite )■ at 100 

m.p.h. 

.. 0-0830 

0-0651 • 

0-0651 

0-0651 

Induced RJW J 

0-0224 

0-0280 

0-030<i 

0-0280 

Span B . . 


.. 80-5 

91-0 

87-5 

91-0 

Mean chord C . . 


111 

20-7 

16-9 

16-2 

r — l/C 


3-34 

2-5 

2-75 

2-75 

a = 8’ IS 


0-114 

0-129 

0-112 

0-108 

Tad volume (ar) 


0-380 

0-323 

0-30!* 

0-297 

Tail area S’ 


. . 215 

242 

106 

160 

Rudder -J- fin area 


.. 1 IS 

S6 

96 

102 

Gain in cruising speed (per 

cent . ) 

— 

3-9 

5-1 

3-9 


Figs. 1, 2 and 3 show superposed, the outline of the Argosy place. In fact. I feel that every designer has probably been 

and three equivalent monoplanes. The corresponding dimen- through something equivalent to it — designers are not so 

sions are given in Table I. The first (A, Fig. 1) assumes that unintelligent as some of those who criticise their efforts 

the maximum lift coefficient is the same for both monoplane would have us believe. In ease anyone feels any qualms 

and biplane. We hnve evidence (Aeronautical Research Com- on the score of " aspect ratio ” (for even to-day there appears 

mittee R. & M. 945) that the maximum lift coefficient deve- to be some reluctance to recognise how greatly we are indebted 
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to Prof. Prandtl — and I think 1 ought to add Mr. Giauert — 
for clarifying our ideas on the economics of wing design) 
I may note that the adjustment of the proportions of the 
wings to give the appropriate induced resistance is precisely 
equivalent, in the language of ten years ago, to selecting 
the proper aspect ratio. I have no doubt that the aeroplanes 
shown in Figs. 1. 2 and 3 are comparable on the basis 1 have 
chosen — a fixed total weight, stalling speed, maximum brake 
horse-power, take off (measured by angle of climb), stability 
and control and that the monoplanes will cruise at speeds 
of 4 to 5 per cent, higher than the biplane on the same fraction 
(approximately two-thirds) of the maximum brake horse- 
power. They will also require correspondingly less fuel for the 
same range in still air. But what of strength and structure 


as 1 shall show. Moreover, the monoplanes we think of 
have been developed under regulations which have either 
no corresponding requirement (as, I believe, in Holland), 
or a much less stringent one (as in Germany). 

I propose to adopt our own regulations as a basis, but to 
discuss the influence of the terminal velocity dive separately. 

Passing to the problem of the actual construction, we 
meet with the difficulty that we have very little experience 
of our own upon which we can base an estimate of structure 
weight. I have endeavoured to meet this by collecting 
information from designers and constructors in this and 
in other countries concerning the structure weight — 
in particular the weight of the wings — of monoplanes, i 
should like here to thank all those who have helped me in 


Table II. 


(i) Monoplanes (with So External Bracing) 








it 

it 





Firm. 

Type. 

Tt 

5 . 

£ . 


-= 


= y. 

x 7^ 

CL 

.“f £ 

# II 

Source of 
data. 

Remarks. 



~5 = 

-l . 

~ w 

oc 

c 

S 

ft 

;i.“ 

1 11 

CS 

it_ 

ft — 





£ = 

^ > 

z 

S sj 

is S 

■Jr i 3 

ifc, 

3 + 



Junkers 

J.13 .. 

. . 3.900 

372 

48-0 

8-2 

10-5 

1-7 

6-9 

0-15 

Air Ministry' 

Include estimate for 


G.24 .. 

.. 14.3< mi 

1,050 

98-0 

10-0 

13-6 

1-49 

5? 

0-22 

Makers 

- wing structure in 


G.31 .. 

.. 17,(300 

1.010 

99-0 

10-0 

17-7 

1-75 

4-0 

0-18 

J 

hodv. 

Rolirbach . . 

Roland 

. . 16,300 

940 

85-0 

11-0 

17-3 

2-25 

— 

— 

- 1 



Roceo 

. . 23,000 

1,010 

85-0 

11-9 

22-9 

3-18 

— 

— 


► Weights unobtain- 


Romar 

.. 41,800 

1.820 

121 0 

16-0 

23-0 

2-86 

— 

— 

— 

able. 

Beardmorc 

Inverness 

.. 13.300 

758 

90-0 

8-65 

17-6 

1 -64 

4-0 

0-205 

Air* Ministry 

Includes estimate for 












wing structure in 
body. 

99 

Inflexible 

. . 31,400 

1.936 

147-0 

12-25 

16-2 

1-45 

4-0 

— 

— 

Weight unobtainable 

B.F.W. . . 

M.1S . . 

. . 2.650 

265 

51 -0 

5-2 

10-0 

1-02 

6-5 

0142 

Maker< 



M.20 .. 

. . 0.000 

695 

S3 5 

8-3 

14-2 

1 42 

4-7 

0- 1 17 

r? 


Fooke-Wulf 

Habicht 

. . 3.150 

345 

52-5 

6-6 

0-1 

1*6 

6-0 

0-175 

., 1 Weights stated as 


Moewe 

. . 8,400 

670 

65-5 

10-2 

12-4 

1 96 

5-0 

0 - 157 

i 

"approximate.” 

Fokker 

F.YII-3M 

0,900 

625 

6.3-0 

H' 1 

15-8 

2-5 

4-0 

0-161 

Messrs. A. V. 

Roe and Co., Ltd. 


(ii) Monoplanes (with External Bracing) 


Firm. 

Type. 

is . 

£ 

u 

— 


L 

it 

5C 

U 

5 

-*-> 

OCrf 

^ 

? 1 Source 

-r c Jl of data. 

Remarks. 

Domier . . 

A . . 

~x £ 
1,480 

; — Sc 
? ’< 
166 

= 

sc- 

32 -0 

3 s_. 
5-2 

it - 

- 

ft 

8-9 

|~ 

3 

1-45 

5-4 

(1 160 

-Z & 

0-17 'I 

From Dr. Dormers 


R ... 

6,300 

565 

57 • 5 

5-9 

11-0 

1 91 

4-9 

0-189 

0-14 — 

paper, Journal 


C . . 

13.300 

1,020 

74-0 

13-8 

13-0 

2-42 

4-5 

0- 12s 

0-15 

► R.Ae.S.. Decem- 


I) . . 

31.100 

1,540 

94-0 

16-4 

20-0 

3-57 

4-2 

0- 136 

0- 13 

ber, 1928. Weights 


E . . 

113,600 _ 

3,540 

140? 

25? 

22-7 

5-7? 

4-0 

0* 145 

0-11 

include struts. 

Vickers . . 

Wibault 

3.183 

240 

36-0 

6-9 

13-3 

2-45 

7-4 

0-168 

()• 14 Makers I Weights include 

Westland 

Wizard 1 . . 

3.260 

238 

39-0 

6-1 

13 7 

2-15 

7-4 

0- 120 

0-18 .. J 

struts. 

Hamilton 

H.45 

5.650 

380 

54-4 

7-0 

14-8 

1-9 

7-2 

0-134 

99 

Wing only (approx.). 

Fairchild 

F.C.2 

3.600 

290 

44-0 

7-0 

12-4 

1 so 

7 5 

0-150 

99 

Weights include 


F.C.W.2 .. 

5.500 

332 

50-0 

7-0 

16-6 

2*20 

7-5 

0-119 

»» j 

strata. 

Mahoney 

Ryan 

Brougham 

3.3(H) 

295 

42-0 

7-0 

11-2 

1-87 

9 

0-090 

„ Wing only. 

Travel Air 

6,000 

4.1(H) 

282 

48-5 

6-5 

14-5 

1-75 

6-4 

0- 130 

„ Weight includes struts. 


weight ? How are we going to make the monoplanes shown 
with no external bracing, and how much will they weigh ? 

We have here to take into account considerations which 
cannot be expressed with the same precision as we are able to 
attain with performance and other characteristics of the 
same nature. 

We must first agree on a standard of strength. Taken 
generally. 1 t hink our regulations are reasonable, and 1 
should be sorry to see them weakened. In one respect I 
t hink they are illogical — the requirement concerning the 
vertical dive at terminal velocity. It appears to me that 
this should find no place in regulations for civil aircraft of 
the size and type we are discussing. Whatever the general 
opinion on this may he, it is an undoubted fact that it is a 
requirement which reacts unfavourably on the monoplane. 


this way. I do not regard their action in this as entirely 
a personal matter, but rather as an expression of what J 
hold strongly to be the only sound view on the question of 
sharing of information in an industry. It was first pointed 
out, I believe, bv Mi'. North in The Aircraft Engineer. 
that if ten equally capable producers of similar articles share 
information of any type, each stands to gain nine times as 
much as he gives. I should personally be glad to see some 
advance by the S.B.A.G. on their present attitude. 

When it comes to applying a similar principle to other 
countries, it is easy to see difficulties. It is, 1 think, remark- 
able that the principal foreign designers to whom 1 applied 
gave me what I wanted without reservation — an example 
of the advantages of conversations betw'een individuals as 
a means of settling international problems. 
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I give in Table II the particulars I have collected. 

The partially externally braced monoplane, so popular in 
the U.S.A. for sma ll and medium -sized machines, must in the 
nature of the ease be intermediate in characteristics between 
the internally braced monoplane and the biplane. We may 
expect to arrive at a clearer conclusion if we confine our 
attention to a comparison between the latter. Moreover, we 
have no information on the former type for large sizes except 
that contained in Dr. Domier’s paper. 1 ha ve included this in 
Table II, which serves to bring out one point of interest — 
t here is little difference, between the biplane and the externally 
braced monoplane, in the proportion of the total wing weight 
which is due to the external bracing. In regard to the low 
wing weights quoted by Dr. Domier, these are all associated 
with so high a wing loading that it is difficult to make a fair 
comparison. 

Of the internally braced monoplanes probably the most 
interesting are the Junkers and the Fokker. They present a 
remarkable contrast in material and in general technique. 1 
doubt whether any lighter or more efficient schemes, using 
the material each prefers, could be devised. 

The Junkers <1.31 and (1.24 set us one peculiar problem. 
Their respective total weights are 17.800 lbs. and 1 4,3( M I lbs., 
and their wings are identical, weighing 2,800 lbs. nr 15 b and 
19-5 per cent, of their respective total weight. In such u 
design it is, I think, logical to add the weight of the “ wing 
structure " passing through the body, which 1 estimate to 
bring the percentages- up to 18 per cent, and 22 per cent, 
approximately. I can only presume that the (1.24 was 
built to higher load factors than are now required, and that 
the strength of the wings was sufficient for an increased total 
weight. I believe 1 am correct in saying that for the (1.31 
a load factor of just under 4 is required, equivalent on the 
above assumptions to just under 5 for the (1.24. The J.13. 
an older though essentially similar type, was tested at R.A.E. 
both structurally and aerodynamieally. The wings weighed 
12 7 per cent., which I propose to increase to 15 per cent, 
for the reason mentioned above. Their load factor at failure 
was H-9. which probably indicates a design factor of 6. 

The Fokker F.Y1I (three engines) has a wing in one com- 
plete unit, so that the wing weight (16-7 per cent.) is com- 
parable with the Junkers figures as modified. 

The Focke Wulf “ Moewe,” a machine of which the Luft 
Hansa have a high opinion, is very similar in construction 
and weight to the Fokker. The weights and factors for 
the Moewe and the Habicht were given me by the makers, 
the former being marked “approximate." 

The B.F.W. machines are as yet little known. They are 
distinguished by a relatively large span and the weights 
given arc remarkably low. 

For the Rohrbaeh machines and the Beardmore " Inflex- 
ible. ” I was unable to obtain weights. For the " Inverness, 
the data were obtained from the R.A.E. test, for which 1 have 
to thank the Air Ministry. The weight includes an estimate 
for the central part inside the fuselage. 

It will probably be sufficient if we coniine our attention 
to the Junkers and Fokker. representing two widely used 
tyjies. To appreciate the significance of the figures given 
some discussion of the strength specification to which they 
are built must he attempted. 

The German airworthiness regulations are in my opinion 
framed in a remarkably logical manner. Their basis is a 
factor of safety of 1-8 on load factors (for the "normal 
class) of n — 2 — 2/(W 2), where 11’ is the weight in metric 

tons, i.e., for the G.3I a total of I S 2-2 0 = 3-9(1. For 
the high speed condition the factor is approximately two- 
thirds of this. The terminal velocity dive is represented by 
the same attitude of flight (approximately zero lift) at a 
speed not greater than 2 s 'n , the stalling speed, i.e., 3 the 
■stalling speed, with the same factor of safety (1-8). Stalling 
speed is taken to correspond to ordinary wind tunnel data, 
giving probably about 0-7 for the maximum lift for the Jun- 
kers und hence a stalling speed for the G.31 of about 70 ni.p.h. 
Taking the moment coefficient of the wings at zero lift t" be 

0-05, the corresponding tail load (including factor) is about 
one-third IF. To comply with our airworthiness regulations 
more than twice this load would be required. I will take 


it that approximately the same conditions apply to the 
Fokker. 

This considerable difference in tail load is reflected in a 
corresponding torque on the wing structure. Taking the 
weight of the aeroplane > the chord of the wing as a unit, 
my estimate of the torque (including factor) on the G.31 is 
1 -05. On our requirements it would be 2-25. It is difficult 
to assess its effect, but I think it would probably involve an 
increase of weight of about 10 per cent. In the J unk ers 
this would take the form partly of a thickening of the covering, 
since this is the part of the structure mainly concerned with 
resisting torsional stresses. Probably some increase in the 
diagonal bracings would also Ik- required, since these are 
responsible for distributing the air forces (which consist of 
fairly well localised upward and downward pressures over 
the rear and forward parts of the chord respectively). 

The comparatively poor torsional strength and rigidity 
of any essentially laminar structure is a crucial difficulty 
in monoplane design, and the greater the torque in com- 
parison with the maximum transverse loads, the more serious 
becomes the problem of coping with it. Even with aerofoils 
of a comparatively high thickness-chord ratio (0-15 and up- 
wards) it is doubtful whether adequate torsional stiffness 
can be obtained except by use of a stiff covering for either 
the whole (Junkers and Fokker) or a part (Dornier and B.F.W.) 
of the wing. But for wing loadings of the order of 10 lbs./ 
sq. ft. the large chord, in conjunction with a comparatively 
heavy covering,* would make the structure uneconomical, 
and we come to a high wing loading and a high maximum 
lift. The latter involves a large moment coefficient at zero 
lift, and hence, a large travel of the centre of pressure in normal 
flight and a large torque on the wing in the terminal velocity 
dive. 

The Junkers construction is a brilliant achievement, 
but it is economical only in conjunction with higher loadings, 
even in relation to the maximum lift that the model shows 
(which as I have mentioned does not appear to be attained 
on full scale), than we consider desirable from the point of 
view of safety, and a standard of torsional strength less than 
half that required by British airworthiness regulations. 

The normal biplane is precisely the form of structure 
which has a natural torsional rigidity. 

By the conventional method of calculating the strength of 
a biplane structure, in which certain bracing (incidence wires) 
is considered to be inoperative, we deliberately shut our eyes 
to this essential feature — torsional stiffness. T estimate that 
such n structure is some 21 times as stiff in torsion as is 
implied in our methods and generally appreciably stronger 
(though not in the same ratio). This high torsional stiffness 
lias an influence which may l«- important and will in all 
practical cases be helpful on the distribution of loads in 
the members of the structure, whatever the nature of the 
load may be. 

For Hu monoplane such considerations are vital, and in so 
far as we recognise them in monoplane and not in biplane 
design we are unreasonably handicapping the biplane. 

Even with this handicap the biplane appears to be lighter 
than the equivalent monoplane. In estimating the weight 
of the latter from the information we have accumulated we 
have to take into account the following factors : — 

(1) For the wings, the large chord, involving thicker 
covering or more internal bracing, or both : 

(2) For the rest, the extra length of body (involving also 
extra depth) and the change in tail surfaces ; and 

(3) For both, the increase in strength required to cope 
with the terminal velocity dive. 

In Table ITT 1 give my estimates for the three monoplanes 
of Figs. I. 2. and 3. We start from the known weight 
distribution of the biplane. I think I am justified in treating 
the one selected as typical of biplane design of its date. 
There is evidence that the structure weight of modern 
biplanes, whether of composite or all-metal construction, 
can be reduced appreciably below the figures taken. We 
shall therefore run no risk of taking an excessively optimistic 
attitude towards the biplane. For the monoplanes, the 

* On the Junkers J.13 the covering, including longitudinal stiffening 
strips, weighs between 0 7 and n-4 lbs. per sq. ft of double surface. 
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Table III. 


< Comparison of Biplane and Monoplane s. 
(ii) Percentage Weights. 


Type. 

Biplane. 

Mono- 

Mono- 

Mono- 



plane A. 

plane B. 

plane C. 

Bower plant 

15-7 

15-7 

15-7 

157 

Fuel tanks 

13-7 

13-2 

13-0 

13-2 

Wings 

18-0 

24-0 

22-(> 

21-5 

Rest of structure . , 

18-1 

23 0 

21 -0 

21-5 

Disposable 

34-5 

24-1 

28-3 

28-1 

Crew -j- equipment 
Passengers -f- lug- 

4-4 

4-4 

4-4 

4-4 

gage 

25 3 

16-6 

20-1 

19-9 

Equipment 

4-8 

3-1 

3-8 

3-8 

Lbs. /b.h.p. 

16-0 

16-0 

16-0 

16-0 

B.h.p. /passenger . . 

55-0 

83-0 

69-0 

69-0 

With fuel for double range. 


Disposable 
Passengers + lug- 

20-8 

10-9 

15-3 

14-9 

lagc 

13-8 

5-5 

9-2 

8-8 

Diagrams . . 

— 

Fig. 1 

Fig- 2 

Fig. 3 


weight of the engine, etc., remains unchanged, and that of 
the fuel and tanks is reduced in inverse proportion to their 
cruising speeds. The wing structure weight I have estimated 
from the actual weight of the G.31 and F. VII given above, 
allowing for the factors just mentioned. The weight of the 
rest of the structure is derived in a similar way, using the 
weights of the appropriate details on the biplane as a guide. 

If these figures are accepted, it appears that the first 
monoplane (A) is handicapped by its large wing surface, 
corresponding to the assumption of the same maximum lift 
coefficient as the biplane (0-55). It is important to notice, 
however, that our full-scale evidence on the J.13 suggests 
that this applies to the Junkers wing. The paying load is 
reduced to 65 per cent, of that of the biplane, and the cruising 
speed rises 4 per cent. 

Monoplanes B and C are in a much better case, carrying 
79 and 78 per cent, of the paying load of the biplane, with 
cruising speeds 5 per cent, and 4 per cent, higher. I think C 
is more representative than B, the assumption of a profile 
drag coefficient lor the latter equal to that of the biplane 
l>eing unduly optimistic. 

These figures all refer to aeroplanes with a comparatively 
moderate rnnge. If we double the fuel carried, the paying 
load of the biplane is reduced by 45 per cent, and the relative 
paving loads become : biplane, 100 ; monoplanes A, 40. 
B. 67. C, 61. 

In all cases allowance has been made in the fuel for the 
increase of cruising speeds of the monoplanes at the same 
engine power , and for a reduction in cabin furnishing, etc., in 
proportion to the number of passengers. The latter allowance 
is somewhat too generous, an appreciable part being inde- 
pendent of the number of passengers. 

In summary, we must expect to lose some 20 per eent. of 
the paying load of a machine of the tvpe I have taken to 
represent present-day commercial biplanes, if we transform it 
into a monoplane. This loss will increase as the range 
increases. We may expect a rise of 4 per eent. in the cruising 
speed, and an equal reduction in fuel consumption (for a 
given range). The loss is due to the need for preserving our 
standards of safety. I propose to leave to those who have 
the necessary experience the task of deciding whether in the 
other respects which T mentioned at the beginning of this 
lecture the monoplane or the biplane is to be preferred. 

In what waj§mav we anticipate that the position is likely 
to change in the near future '! The developments I can fore- 
see at the moment appear to me to contain equal possibilities 
for both monoplane and biplane, with one exception. If 
for some reason — it must be a good one — the permissible 
stalling speed were materially raised, say, to 65 or 70 m.p.h., 
the monoplane would gain more than the biplane, for their 


Table IV. 

.4 Commercial Aeroplane to Cruise at 150 m.p.h. 

Mono- Remarks. 

Type. Biplane, plane. 

Weight . . 28,000 28,000 

Wing area S 2.300 2,000 Assuming biplane A'/, 0-6, 

monoplane K /, 0-7. 

Profile R jW 0-025 0-025 

Parasite Up jW 0- 030 0 • 022 Difference due to wing bracing 

Induced R,/W 0-030 0-034 

Lbs. per b.h.p. 13-9 15-8 Assurniug 7 = 0-85, /=0-9. 

cruising 

Lbs. per b.h.p. 10-4 11-9 Cruising at three-quarters 

maximum max. b.h.p. 

Span B .. 96-0 102-0 

Chord C .. 12-0 19-5 

Percentage weights. 

Power plant. . 24-0 21-0 In ratio of max. powers. 

Fuel and tanks 16-0 14-0 „ „ 

Wings .. 18-0 22-0 \ Estimated as explained in 

Best of struc- 18-0 21-0 f text, 

ture 

Disposable .. 24-0 18-0 

Crew -j- equip- 4-0 4-0 

ment 

Passengers -f- 16-0 J4-4 

luggage 

Equipment .. 4-0 3-6 

Horse - power 
perpassenger 123-0 120-0 

relative spans would remain much as 1 have indicated, and 
a reduction in chord beyond a certain point is uneconomical 
for the biplane unless satisfactory wing sections of still greater 
thickness-chord ratio can be devised. But 1 confess I do 
not think such a rise in stalling speed is justifiable. Adequate 
control above the stall may permit of a slight rise, but so 
far this has not been achieved with wing sections of the 
types that are essential to monoplane design. The case 
of the admittedly good control of the Fokker machines at 
low speeds may be advanced, but such evidence as I have 
seen on this suggests that it refers really to speeds above the 
stall, which is virtually equivalent to reducing the effective 
maximum lift coefficient. There does, in fact, seem to be 
something in the nature of a real bar to effective maximum 
lift coefficients greater than about 0-6 — and we can reach 
that on a biplane. 

I said at the beginning of this lecture that 1 proposed to 
consider only commercial aeroplanes, and I interpreted that 
as limiting the cruising speed to something less than 100 m.p.h. 
For this speed we provide at present about 60 b.h.p. (on 
the full rating of the engine) per passenger and use about 40. 
What can we do to raise the cruising speed, apart from 
providing more power (which is precisely what will make 
civil aviation uncommercial) ? Only In' reducing the parasite 
resistance to about one-half its present amount can we 
contemplate a commercial aeroplane cruising at 150 m.p.h. 
In Table IV I give a suggestion for the chief proportions of 
such an aeroplane of moderate range as a monoplane and as 
a biplane. The take-off disappears as a criterion, being 
for both much in excess of present standards, and the mono- 
plane can reap the full benefit of its lower resistance, requiring 
some 13 per cent, less power and less fuel. I have assumed 
that we can succeed in reducing the bracing resistance 
of the biplane to 30 per cent, of the profile drag of the wing, as 
suggested earlier — an easy task in comparison with that of 
reducing the other parasite resistance. I estimate the gross 
paying load of the monoplane to be about nine-tenths of 
that of the biplane. About 120 b.h.p. per passenger will be 
required, about 90 being used at cruising speed. I think 
the monoplane has now a slight advantage. We have a 
long way to go before we. can reach this Rtage. We must 
become more prosperous— for we shall have to pay for our 
120 h.p. We must learn also how to reduce the resistance. 
Probably by then we shall bare learnt how to make still 
better biplanes. 
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THE WESTLAND WAPITI with Jupiter Engine. A “ General 
machine as supplied to the Royal Air Force and R.A.A.F. S 
reconnaissance, bombing, wireless, photography, etc. Fitted witl 
Page Automatic Slot Gear ; all-metal construction. 

THE WESTLAND WIDGEON with Cirrus III or Genet Engine 
light aeroplane for the private owner, club use, etc. Enquiri 


WESTLAND AIRCRAFT WORKS 


(Branch of Petters Ltd.), 

Works : YEOVIL, ENGLAND. 

CONTRACTORS TO THE AIR MINISTRY, AUSTRALIAN GOVERNMENT, ETC. 

Telegrams “Aircraft, HI Yeovil." Telephone ■ Yeovil HI, 
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A Section of '.FLIGHT in the Interests of the Private Owner, Owner-Pilot, and Club Member 


ANNUAL DINNER OF THE NORFOLK AND NORWICH 

AERO CLUB 


The Norfolk and Norwich Aero Club held its annual dinner 
at Norwich on February 22, with Air Vice-Marshal Sir Sefton 
Llrancker as principal guest. The Chairman was Captain 
A. A. Rice, who explained the unavoidable absence of the 
Hon. Lady Bailey, the Lord Mayor, Sir Edward Stracey, 
Captain Gator and Mr. C. R. Bignold. In the absence of 
Captain Cator, the toast of the “ Kindred Clubs " was 
proposed by Mr J 1). North, chief designer of Messrs. Boulton 
and Paul, Ltd., of Norwich. Mr. North expressed pleasure 
at seeing the representative of another club present, because 
he remembered how splendidly other clubs rallied round them 
when they held their inaugural flying meeting. They came 
on their machines from long distances in adverse weather, 
and all of them started in aeroplanes, although some of them 
got there in motor cars. That was a tangible sign of the good 
fellowship which existed between the aero clubs of this 
country, and he was impressed with the spirit shown at that 
meeting. Most of the clubs were now reaching a stable 
position after a difficult start. It was not for him to say 
whether they were reaching that position by reason of being 
subsidised or not. Some of them were reaching it without a 
subsidy. The Norfolk and Norwich Club could only congratu- 
late them and hoped sooner or later to follow in then- 
footsteps. 

All clubs were looking forward to the day when thev were 
going to get on a self-supporting basis. As to the scheme 
which was being put forward for National Flying Services, it 
appeared to be the subject of acrimonious debate in the House 
of Commons, but he thought everybody ought to take a very 
wide outlook in considering what National Flying Services, 
Ltd., proposed to do. One gentleman had told him that the 
shareholders were going to be philanthropists and the under- 
writers martyrs. Any proposal, however, that tended to 
increase flying facilities in this country in the future could 
not fail to be of benefit to the country generally. He had 
no doubt that a good deal of the enthusiasm, and the work 
put into the clubs was due to the fact that they were organ- 
ised on a territorial basis, an advantage he thought that 
would not be lost sight of. Most of them were spreading 
out their activities as the Norfolk and Norwich Club was, 
towards Yarmouth and Cromer, and forming a network 
through which they would come into contact with one 
another. The Norfolk and Norwich Club always watched 
with sympathetic interest and every goodwill the progress 
of all other clubs in this country. 

Dr. Sleigh (Suffolk Light Aeroplane Club), in reply, said 
the chief point which Mr. North had mentioned must be 
ni the minds of all flying clubs. People had criticised the 
Guest scheme in many ways. They said it could not possibly 
succeed and pay a dividend on the sum of money proposed 
to be raised. But he thought that might be left to the able 
men at the head of the scheme. He would ask everyone 
to consider carefully before going into definite opposition to 
it. 

The Chairman, calling upon Squadron-Leader “ Bert ’’ Hink- 
ler to propose the next toast, spoke in complimentary terms of 
the historic flight Mr. Hinkler had made from England to 
Australia twelve months ago. The Norfolk and Norwich 
had reason to be interested in and proud of that flight, be- 
cause Mr. Hinkler had helped them to form that-club. 

Sqdn.-Ldr. Hinkler then proposed the toast of the Norfolk 
and Norwich Aero Club, remarking that it was a very happy 
coincidence that twelve months to that very day was a great 
day for him, and made him feel that the proceedings that 
evening were even greater than might be supposed. The 
club movement, he considered, was a very important factor 
in popularising flying. It was unfortunate that aviation 


was a somewhat expensive luxury but before very long 
it would become a necessity. J 

Capt. A. A. Rice, responding to the toast, said that the 
membership of the club had grown from 50 to 376, of whom 
140 were active members and 79 had undergone instruction. 
Speaking of the Guest scheme, Capt. Rice said frankly that 
the Norfolk and Norwich Aero Club was not hostile to any 
scheme which promised to promote aviation. They naturally, 
however, felt a little anxious regarding their own position. 
The club had been built up by bard work. He hoped that 
whatever schemes were proposed by any Government would 
regard favourably the successful club. 

Capt. R. T. Harroer, who also replied to the toast, observed 
that the Guest scheme proposed to have aerodromes at all 
convenient centres, which would enable people who wanted 
to fly to use them as a means of transport. The fact that 
subsidiary aerodromes were desirable was what the Norfolk 
and Norwich Aero Club had considered, and they could form 
branch aerodromes in towns in Norfolk like Yarmouth. 
Cromer and King’s Lynn, which, if that could be done, would 
very much strengthen the Norfolk and Norwich Club. 

The health of " The Visitors " was proposed by Capt. 
Dawson Paul. He said that he himself was a comparative 
newcomer to the world of aviation, hut practical interest in 
aeronautics was a tradition in his family, insomuch as between 
1846 and 1847 his grandfather used to venture forth with the 
aeronaut Greene to taste the joys of aerial travel in a free 
balloon. How much more easily, how much more cheaply, 
and with how much less risk was it now possible for us to 
experience the pleasure of flying by virtue of the oppor- 
tunities that the flying clubs afford us ! Out of the limited 
sums which were actually available for civil aviation, there 
was probably no item of expenditure for which the country 
had received greater value than the subsidies of light aero- 
plane clubs, to which had been added the support, financial 
and personal, both of private individuals and those who were 
engaged in the aircraft industry, and to this had also been 
added the generous assistance and practical sympathy of those 
interested in aviation in other parts of the country. 

Sir Sefton Brancker said that this was going to be a vintage 
year in aviation, he hoped. A leading firm of Norwich had 
produced an airship which, he believed, would prove well 
ahead of the world in respect of airship design. Mentioning 
the Guest scheme, he said that the air clubs had begun 
extraordinarily well. He believed the Norfolk and Norwich 
Club was third on the list in respect of membership, and 
altogether first on the list in respect of the number of people 
under instruction. The Guest scheme could not do anybody 
any harm. He hoped it was going to reduce the price of 
light aircraft, and give us many more places to fly in When 
a club came to the end of its tether, with regard to financial 
assistance from the Government, it could do what it liked. 

There was no reason why it should join the Guest scheme. 

“ If you find you are on a proper financial basis, and can go 
on with your individuality and remain an individual unit, 
as the Norfolk and Norwich Aero Club is, you will have 
our blessing, and our hope for your prosperity in the future.” 
He did not think anyone need worry about the scheme. 
Generally speaking, he thought it would have an exhilarating 
effect. 

Sir Sefton added that he did not know whether the 
municipality of Norwich was considering the question of an 
air port, but at all events Norwich had one of the best 
aerodromes in the country. Mousehold would make a good 
aerodrome if some agreement conld be come to with the 
War Office, the War Office being easier to come to an agree- 
ment with than the Air Ministry. 
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WESTLAND “ WIDGEON ” (GENET) AIR TOUR TO NORTH AFRICA 

4,200 Miles in 60 Hrs. 50 Mms. Flying Time 


An air tour from England to North Africa and back was 
recently completed by Mr. " Harold Brooklyn " and his 
wife in his Westland " Widgeon 111 ” monoplane fitted 
with an Armstrong- Siddelev " Genet ” engine. 

Incidentally he has turned his machine into a semi-cabin 
tvpe by lowering the passenger’s seat in the front cockpit and 
fitting a sliding celluloid roof with side windows which can 
be opened or kept closed It gives additional comfort 
to the passenger. The useful load carried on his seven weeks 
tour was about 800 lbs., which included the weight of the 
pilot, passenger, fuel, a spare airscrew, spare magneto, five 
suit-cases and a boat-raft. Performance in take-off and 
climb were quite efficient with this load, and a ceiling of 
8,500 ft. was touched during the flight 

No mechanical trouble was experienced beyond the 
necessity of changing a sparking plug and replacing a tail 
skid tube which required changing before the start from 
England . 

The course taken was through Paris, Nice. Pisa. Naples, 
Catania, Tunis, Biskra, Algiers, Oran, Almeria, Seville. 
Madrid, Biarritz, and so back On December 31. when the 
crossing from Oran, in North Africa, to Almeria . in Spain, 
was made in a cross wind of 50 m.p.h.. the Spanish Navy lost 
one of its Hornier Wal flying-boats, which was firing in the 


opposite direction. The wreckage was washed ashore at 
Oran and no trace of the crew remained. 

That sea stretch of 20 miles took the Westland monoplane 
50 mins , and a landing had to be made through a duststorm 
in a cut maize field at Almeria. 

Approximately 4,200 miles were flown during the tour in 
a flying time of 80 hrs 50 mins The longest non-stop stage 
flown was one of 350 miles in 3J hrs., and during the last two 
tlays the monoplane was firing for 5 hrs. each day mostly 
in fog. 

The cost of the tour, including the benefit of quite good 
hotels, was £3 10s per dav inclusive for the two tourists, 
which was, in part, due to an economical petrol and oil 
consumption. Ordinary car spirit was used and the con- 
sumption was 20 gallons for everr 4 j hrs ' firing at a cruising 
speed of 80 to 85 m.p.h. , while the amount of oil consumed for 
the whole flight was 32 litres 

A courteous reception was met everywhere, and the 
Spanish Army aerodrome at Seville was found to be one of 
the finest in Europe 

A golden eagle was sighted about twenty yards away when 
the monoplane was near Oueima, in Algeria, at an altitude of 
3,000 feet. Its opinion of the intruders was briefly expressed 
with one disdainful glance 


0 0 0 0 
AERODROMES IN VIEW 

Reading, Manchester. Liverpool and Retford, etc. 


Reading is now in the first group of towns which is 
taking immediate action in the aerodrome question, although 
it owes its priority to private enterprise Messrs. Phillips and 
Powis, of the Reading Motor Exchange, have acquired a site 
at Woodley, near Reading, which is said to be one of the 
best natural sites in the country. 

It is about 130 acres in extent, roughly square in shape, 
and will afford a free run for take-off of over 700 yards in any 
direction. The soil is gravel, with a good level surface, 
and the drainage is excellent. Very little transformation is 
necessary. Hangars are in course of erection 



The new aerodrome at Woodley, Reading, which will 
shortly be opened by Messrs. Phillips and Powis, 
of the Reading Motor Exchange, with facilities for in- 
structional flying and air- taxi work. In extent the 
field is 130 acres and affords a run of over 700 yards 
in any direction. It is a natural site and about 2 1 miles 
east of Reading. ) 


Loddon Road approaches are also said to be good for the 
field is situated just 21 miles cast o"I Reading on the London 
and Wokingham roads, and there are mam roads on three 
sides with two 'bus routes The opening of the field is expected 
quite early in the season 

Wide ffying facilities will lie available. Instructors and 
aircraft will be in service at low rates of charge, and air taxi 
flights undertaken at all times to any aerodrome New and 
second-hand aircraft will lx- sold Visiting aircraft will meet 
with all necessary service, and there will lx- cars to convcv 
people to and from the aerodrome 

Retford had an aerodrome during the war, fixated at 
Bab wort h, and although the hangars were eventually sold, 
some of the huts and foundations of other buildings remain 
It is possible that a municipal aerodrome may arise in the 
district as the Mavor, although declaring himself no airman, 
has proposed that the Council should consider the matter 
seriously and give Sir Alan Cobham all the assistance required 
during his coming air visit to the town 

Liverpool has repeatedly been mentioned in connection 
with an aerodrome in the past, but progress seems to have 
been sluggish It has a flying club, although that functions 
on the other side of the Mersev at Hooton Park aerodrome 
A deputation has now put forward the views of influential 
people in favour of an aerodrome on the Speke Hall estate, 
which was recently acquired by the Corporation The depu- 
tation consisted of : — Mr F J Marquis, chairman, Liverpool 
Organisation ; Councillors R J Hall anil J Graham Reece ; 
Mr M Anderson, manager. Liverpool Organisation ; Colonel 
A. Buckley, chairman, Liverpool Chamlier of Commerce , and 
Col. J. B. McKaig. Liverpool Aero Club. 

Sir Max Spratt, Chairman of the Finance Committee, 
expressed the sympathy of the committee with the proposals 
and said that at Speke they had available land. Air Ministry 
officials had favoured the site. A question for the Corporation 
is to decide whether it should provide and manage the aero- 
drome itself or incite an outside organisation to submit a 
scheme. 

Manchester Corporation Aviation Committee has now 
taken over the land at Chat Moss, and terms of compensation 
have been arranged with the farmers occupying it The 
aerodrome will be ready about September, and meanwhile a 
tempo rare’ site on the Wythenshawe estate, which was 
acquired two years ago for building purposes, will probably 
be used, in which case an air taxi service will commence in 
April. 

Middlesbrough Y.M.C.A. Junior Town Council considers 
that the town should have a municipal aerodrome in order 
to consolidate its position as the industrial centre of the 
Tees-side. 
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London Aeroplane Club, Stag Lane, Edgware. See., H. P. Perrin, 
3, Clifford Street, London, VV 1 

Bristol and Wessex Aeroplane Club, Filton, Gloucester. Secretary, 
Major G. S. Cooper, Filton Aerodrome, Patchway. 

Cinque Ports I'lying Club, Lympne, Hythe. Hon. Secretary, 

R. Dallas Brett, 114, High Street, Hythe, Kent. 

Hampshire Aero Club, Harnble, Southampton. Secretary, H. J. 
Harrington, Hambie, Southampton. 

Lancashire Aero Club, Woodford, Lancs. Secretary, Mr. Atherton, 
Avro Aerodrome, Woodford. 

Liverpool and District Aero Club , Hooton, Cheshire. Hon. Secre- 
tary, Capt. Lihs, Hooton Aerodrome. 

Midland Aero Club, Castle Bromwich, Birmingham. Secretary, 
Major Gilbert Dennison, 22, Villa Road. Handsworth, B.nningham. 


S'cwcu'Mc oh 1 \t%c Aero Club, Cramhnctrm, Northumberland. 
Secretary*, J. T. Dodds, Cramlmgton Aerodrome, Northumberland. 

Sorfolk and Norwich Aero Club, Mousebold, Norwich. Secretary. 
G. McEwen, The Aerodrome, Mouse hold, Norwich. 

Nottingham Aero Club , Hucknail, Nottingham. Hon. Secretary. 
Cecil R. Sands, A.C.A., Imperial Buildings, Victoria St., Nottingham. 

The Scottish Flying Club, 101, St. Vincent Street, Glasgow. Secre- 
tary, George Baldwin, Moorpark Aerodrome, Renfrew. 

Southern Aero Club, Shoreham, Sussex. Secretary, Miss N. B 
Birkett, Shnrcham Aerodrome, Sussex. 

Suffolk Aeroplane Club, Ipswich. Secretary, Maj. P. L. Holmes, 
The Aerodrome, Hadleigh, Suffolk. 

Yorkshire Aeroplane Club, Sherburn-in-Elmet, Yorks. Secretary, 
Lieut. -Col. Walker, The Aerodrome, Sberbum-in-Eimet. 


LONDON AEROPLANE CLUB 

Rfpokt b»r week ending February 24.— Pilot instructors Captain V H. 
Baker, M.C., A.F.C., Captain F. K Matthew*. Ground engineers C. Hum 
phreys and A. K Mitchell. Aircraft The following machines were in com- 
mission during the week : G-AABL , G-KBXS ; G-KBZC ; G-KBMP. 

Total flying time : 9 hrs 15 mins, final instruction 7 members received 
dual instruction during the week, the time being 7 hrs. Solo flying : S mem- 
bers flew solo during the w*cek, the time being 2 hr* 15 mins. 

Except for very short intervals, fog prevented flying prac tically the wh*»l* 
of the week 

Mr. Scott -Taggart has now plac»*d a definite order with the IV Havilland 
i nmpany for a ** Gipsy M Moth fitted with slots which h* i* present mg t*» 
the club. This very generous presentation by Mr Scot t -Taggart is. of course, 
conditional on the dub providing itself with a similar machine. Certain 
assistance has already been promised which ha* justified the club in pla< inc an 
order with the IV Havilland Company lor this machine It is hoped that 
these two machines will be handed over t<* the club in March. 

Clubhouse Fund The Committer desire to acknowledge with thank* th« 
following further donations towards the < luhhouse Fund : P \N Hoar*-. 
^1 1 s.. K C Pirxland, 4 1 It.. I. K R*«*e R»< hards. (I b A F Wallace 
{I It, Lieut. -Col H H. Betts, £1. 

The Air League Flying Scholarship The Flying Scholarship ol (50 pn 
seated to the London Aeroplane Club by the Air League of the Knttsh Kmpir* 
has hfn awarded to Miss Audrey Kids ton. 

CINQUE PORTS FLYING CLUB 

Rupokt lor week ending February 23. Pilot instructor Mai H G. 

I ravers, I). St Ground engineer ; Mr. K II. Wynn* Machines d* H. Moths 
HI and NN. lotal living tune fur week 4 hr* 35 min*. Dual instruction 
Mr. Sargent. 45 min* (under instruction I Mr. Sargent. 5o min* 

"A" pilots Mr Dotigla*. 1.4 mins; Mr. Somerset. I hr 3n mm* lest*, 
joyrides, etc 9 ; total. 1 hr. 15 mm*. 

The weather Stopped living on Sunday Monday and Saturday of till* 
week. 

Easter Meeting Entries have already bmi promised for the Manilla* 
Hirers' Scratch Rare from Messrs d* Havilland and Hiaikhurn. while 
numerous private owner entries have been received for the Cinque Pori* 
llanduap Ka* r, and both event* promise to lx- successful The support of 
foreign manufacturers and -lute will pn>l*abl\ I** obtained and entrn*, from 
Holland are expected. 

A Correction. Iti lh« rejytrt of the Faster Meeting published Iasi week it 
was stated, regarding the Manufacturer*' Scratch Race, that this wa* open 
to any aeroplane htted with an engine (or engine*) not »*sceedmg 4 .<mn» . « 

I his should read “ 5,500 c.r" 

HAMPSHIRE AEROPLANE CLUB 

Report (or week ending February 23 — Pilot instructor* F. l.t F A. 

swoffrr, M.B.L.. and Mr. \\ H. Dudley Ground engineers Mr I |jemi\ 


and Mr J Elliott. Aircraft D.H.ffO Moth G-KBOH. Flying unn for the 
week Hi hr*. 20 units Pupils under instrtn tun (4), 3 hr* 20 mins. Soloists 
(2i 1 hr 40 mins. '* A " pilot* (4j. 2 hr- 44 mins. Instructors solo and 

tests : (5), 2 hrs. 35 mins. 

On Sunday. Major Clarence Young flew from Hambie t»* Croydon in hi* 
Sp aruiaii biplane, which had been assembled in our hangar. 

On Friday, Capt Kirbv flew to Shoreham in OH with Mr V illiers as pas- 
senger. H* was obliged to land oti the return journey mar A tig men ng 
owing to valve trouhl* . This, however. was soon put right and Capt. Kirbv 
was abb* to return to Hambie without further adventure. 

Another pilot member joined the club this week. 

LANCASHIRE AERO CLUB 

K»t*oui tor week ending February 23. Flying time. 17 hr* Instruction 
‘4j. 2 hrs. 50 mins. Sob* flight* fl4>, 7 hrs 2d mins. Passenger* (Hi 5 hrs. 

I ests fill. I hr. 50 mins. 

Instruction (with Mr Halil Williamson, I weedale. Sellers. Garner 
Whitchouse. Machine* on rommi»ion, XD, My. EC, QL. 

Soloists (under instru* tionj Davies, K. G.. S'llen, Whitehow. 

Pilots. I.acavo. Meads. f>«xidfeflow. I weedale Harrison. Nelson. D Mills. 
VYeale, (iat trill. Iwemlow. I antrill. Hall. K. F. 

Passengers (with Mr. I.** avo) . Beenken. Hartley. (With Mr Milisj, 
Worthington (With Mr Hall. R.F.j. Sellers. Davie* R G Williamson. 
.With Mr. CantriH), Wilkinson, Cooper. Crrach. 

Damp misty weather set in with th* thaw and flying conditions have been 
unpleasant We sympathise with th* London Club at Stag Lane Even 
four machines in the air together nn Sunt lax was quite sufficient to give most 
«»t u* a » hrotur enck in the neck 

During the work Mr Whitehouso otnpVted all tests for his Koval Aero 
Club CertiheaU 

UVERPOOL ® DISTRICT AERO CLUB 

Ki**oi 1 tor week ending February 23. —Machines in commission Avro 
Avian* XX and ZM. Instructor* ; Fhght-Licuts. J. B. .Alien and F'. A. 
SuUock (hon.J. Ground engineer : Mr. Howard I'ixton. lotal rititu; tor 
week 13 hr* lo mins. Dual (I2t. S hr* 55 turns. Soloists : (2j, 1 hr 
1.4 mm*. A " licence pilot* C4i I hr 3ti nuns. Passenger flights (3 
1 hr. lest flight* IS) : 3u mins. 

l og has seriously curtailed this week s flying which for the exception o! a 
really excellent «h»w by Mr. I. Parker in tarrying out his flying test* for his 

A licence, has been rather an eventless week. 

Curiosity has however, l***n aroused bv the appearance of a new mechanic 
who ha* l*een seen putting in a lot of hard work on a certain Moth now 
hangared with us. Regaled in navvy * red and white choker, boiler suit, 
faultless fawn spats and highly lemon -coloured gloves he presents an imposing 
figure to all who have had the good fortune to have seen him. Rumours 
that the ground staff ar* hinting at th* employment of blackleg labour are 
quite without foundation. 



THE WINNIPEG FLYING CLUB : Miss Dorothy Bell entering the Club's D.H. •* Moth," equipped with skis, to 
pass her tests at Stevenson Field. Winnipeg, on January 24. when the temperature was 15 degrees below zero. 
In the group are (left to right) Fit. Lt. L. R. Charron lexaminer), Miss D. Bell, Ht.-Lt. A. Carter (examiner], Mr. 
Allan Keith, Michael de Blicquy (pilot instructor), and Messrs. W. Ross and P. McBean. (Note the skis on the 

machine.) 
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MIDLAND AERO CLUB 

Report for week ending February 23. — The total flying time was 31 his 
30 mins. Dual: 14 hrs. 20 mins. Solo: 13 hrs. 10 mins. Passenger : 3 hrs. 
30 m i n s. Test : 30 mins. 

The following members were given dual instruction by Flt./Lt. T. Rose, 
D.F.C., and W. H. Sutcliffe : J. B. Briggs, L. V. Menn, J. H. Stevens, Mrs 
Leigh Fermor, J. N. Fisher. H. C. W. Shaw. C. T. Davies, G. P. Havlock. 
Advanced Dual : H. J. Willis, W. L. Handley, R. C. Baxter. R. L. Jackson. 
“ A ” rilots : R. C. Baxter, H. J. Willis, J. Rowley, S. H. Smith, M. A. 
Murtagh, E. P. Lane, R. L. Jackson, E. D. Wvnn, F. J. Steward, C. W. R. 
Gleeson. 

Soloists : T. B. Briggs, W. L. Handley, L. V. Mann. Mr. Blakewav, J. K. 
Morton, A. E. Coltman. 

Passengers : S. James, A. Methlcy. G. C. Jones, E. Hauson, L- V. Mann. 
R. L. Jackson, J. N. Fisher, R. C. Baxter, A. Corlvn-Hale. 

Mr. J. B. Briggs passed the flying tests for his " A " licence. 

Mr. C. W. R. Gleeson has joined the ranks of private owners. He has 
bought the Moth EBLV, formerly the property of Mr. Kenneth Twemlow. 
Eight machines are now boused in the club hangar. 

Mr. Lacayo, of the Lancashire Club, landed here on Wednesday in an 
Avian. 

NORFOLK “3D NORWICH AERO CLUB 

Report for week ending February 24. — Pilot instructor : J. C. Houston. 
M.C. Ground engineer : A. Kirkby. Machines : (3), ZW, QX, XE. 
Total flying time : 17 hrs. Hours flown, dual : 3 hrs 53 mins. Solo 
training; 1 hr. 55 mins. Solo “A" licence: 10 hrs. 55 mins. Tests: 
15 mins. 

We have to congratulate Mr. Rope on successfully completing his tests far 
'• A " licence this week, and also our G.E.. Mr. Kirkby. who has been taking 
instruction for some time and last week completed ail tests. We have had 
some better weather this week, although some fog has been prevalent. On 
Friday the annual dinner was held at the Maid's Head Hotel, and we were 
very pleased to have Sir Sefton Brancker and Sqdn.-l.dr. Bert Hinkler with 
us. It was unfortunate that Lady Bailey was unable to come owing to a 
death in the family. The room was full, as the '.06 tickets available had all 
been sold nearly two weeks before, and although some were returned through 
illness they were quickly re-allotted. We were also glad to have noth us 
Dr. Sleigh. Chairman of the Suffolk Club, who responded to the toast “ Kindred 
Clubs." 

(A full report of the Dmner appears on page 163.) 

SOUTHERN AERO CLUB 

Report for week ending February 24. — There has been a fair amount of 
flying activity during the week. In this respect we are lucky, for we are seldom 
held up by fog when it is prevalent further inland. 

In addition to a good deal of instruction work on Avro G-EBYB, Mr. Miles 
and Mr. Pashlry took the opportunity of flying an S.E. 5A on Sunday. Mr. 
Miles flew to Croydon on Wednesday and Hamble on Thursday. 

On Friday, Capt. Kirby and Mr. t illers visited us on a “ Moth " from the 
Hampshire Club. 

SUFFOLK “3D EASTERN COUNTIES AEROPLANE CLUB 

Report for week ending February 23. — Instructor: G. E. Lowdeli. A.F.M. 
Ground engineer : E. May hew. .Aircraft : Three Blackburn " Bluebirds." 

RE, SZ, and UH. Aerodromes : Hadleigh, Suffolk, and Conitigton, Catnbs. 
Seaplane Base : Brightlingsca, Essex. Flying time for week : M hrs. 35 mins 
by Suffolk and Cambridge Clubs, as follows ; — 

SmJJolk Arm (Ah A. — Hying time ■ U> hrs. 5 mins. Seven members were 
given dual (Z hrs. 60 mms.|. Two members flew solo under Instruction ( I hr. 



Flight Pkotografil 


Ch!liLre t?T \ ° R CHILI : Ca P*' Montecino, 
Moth! V i L°» , ^ h ° has been testln £ sixty-four Glps 
at . Stag Aerodrome, Edgware, which we 
ordered from the De HavUland Aircraft Co. by tl 
Chilian Government. 


45 mins.). Flights were made by five “A " licence members (4 his. 35 mins.). 
Six passengers were carried (30 mins.). Five tests were made (25 mins.). 

Mr. Garner successfully accomplished his figure of eights, but mist and low 
clouds prevented him from trying for his height test. 

Mr Collingwood made a cross-country trip to Norwich. There has been 
little of moment to record during the week, except a slight improvement in 
the weather which is reflected in the flying time. 

Cambridge Aero Club. — Flying time : 4 hrs. 30 mins. Four members had 
dual (2 hrs. 45 mins.). Flights were made by one " A ” licence member 
(15 mins.). One passenger was carried (1 hr. 30 mins.). 

Another new member started dual during the week. There are now quite 
a number of new members under instruction at Conington. 

It has been decided to hold an Air Display at the Cambridge Aero Club, 
since this is now a very live and going concern, on Easter Monday, April 1 . 
It is hoped that all who possibly can will support this initial venture of a new 
dub. There will be an On to Cambridge Rally, and other events such as bomb 
dropping. Those interested should write to the Secretary, Suffolk 4t Eastern 
Counties Aeroplane Club. Ltd., The Aerodrome, Hadleigh, Suffolk. Further 
particulars will be published shortly. 

YORKSHIRE AEROPLANE CLUB 

Report for week ending February 23. — Pilot Instructor : H. V. Worrall. 
Ground engineer: R Morris. Machines in commission: (3), TB, SV and 
RF. Flying time : 9 hrs. 45 mins. Instruction : (7). 4 hrs. 35 mins. 
Soloists : (2), 1 hr. 20 mins. "A " Pilots : (4), 3 hrs. 20 mins. “ B " Pilots : 
(1), 10 mins. Passengers: (1), 10 mins. Test Flights: (2). 10 mins. 

Fog and mist have made flying practically impossible except for very short 
spells during the week. 

Visiting Aircraft. — Mr. D. Fairweather, of the Scottish Club, and Mr. J. D. 
Irving, of the Newcastle Club. 


FROM THE FLYING SCHOOLS 
Brooklands School of Flying, Brooklands Aerodrome 

Report for week ending February 24. — Managing Director : H. D. Davis 
Instructors : Capt. H. D. Davis, Capt. E. E. Jones, and Maj- C. M. Pickthorn. 
Flying time : 10 hrs. 

Once more we must complain of the ficklesness of our weather. Our week 
started in grand style and the machines were kept busy by our resident 
pupils, who are already showing great promise. After this hopeful Start 
we were suddenly faced with fog, fog — nothing but fog, and even then onr 
pupils would still be in the air, if thev had their wav ! 

Henderson Flying School, Croydon Aerodrome 

Repori for week ending February 24. — A miserable week, marked, however, 
by two first soles, both successful. By the way, as an encouragement to 
•• B ” licence pupils, Mr. Allen, a recent pupil of the Hcuderson Flying 
School, ab tnilto to the finishing stage, has been appointed as week-end in- 
structor to a neighbouring firm after only 35 hrs. solo — the official minimum 
He has, moreover, been accepted by the insurance people — who seem to 
know a thing or two about standards of teaching. 

It is, however, still free for people to decide whether to be taught by Col 
Henderson, or one of his many pupils. 

Next month will see at least six “ B " licence “ bustle " finishes on the 
school machines. 

North Sea Aerial and General Transport, Ltd., Brough Flying School 

Report for week ending February 23 — Last week gave us relief from snow 
storms, and a spell of warmer weather has removed the snow from the aero- 
drome. Visibility has been consistently poor throughout the week, however, 
and has interfered with firing tu some extent 

Flying Officers Lumsdrn, Lane and Atkinson received 10 nuns, dual 
instruction on " Kangaroos " and carried out 14 hrs. 15 mins. solo, while test 
Sights by Messrs. A. G. Loton and J. B. Stockbndge occupied a further 
25 mins 

Flying Officer Lane completed two quarters training on Wednesday, and 
Flying Officer Atkinson left on Friday, having earned out his flying for fon- 
quarters. 

Messrs. H W. Hall and J. Riddell received 1 hr. 20 mins, dual on “ Blue- 
birds " during the wreck, and a test flight by Capt. Blackburn accounted for a 
further 40 mins., making the total for the week 16 hrs. 50 mms. 

Surrey Flying Services School of Flying, Croydon Aerodrome 

Report for week ending February 23. — Instructor : J. J. Flynn. Ground 
engineers: K. Fox and F. La Croix (Croydon Aerodrome). Aircraft : 1 G-KBIV 
Flying lime, 7 hrs. : soloists, 1 hr. 45 mins. 

Although vre bad only two reasonably good flying days during the speck, 
ire managed to send off two more soloists, Mr. Fox on Thursday and Mr. Rogers 
on Friday, who put up a very good show with only 6 hrs. dual. 

Mr. B running also did a further 45 mins, solo, and now awaits decent 
weather to complete his tests for his " A " licence. 

Mr. Fleetwood has his hands full in the workshop, where he is, together 
writh his assistants, busy getting ready two Avros for customers, In addition 
to the work on aircraft for ourselves. 


OVERSEAS CLUBS 

VICTORIA AERO CLUB, B.C. 

Report (or month ending January 31. — This club has been out of operation 
for practically two months owing to a piston breaking in the motor and 
subsequent delay in obtaining the replacement pans found necessary whilst 
overhauling the motor. We arc now glad to be able to report that our 
Moth is again in flying condition. 

OA- the 23rd inst., test flights were made by Mr. Sydney Pickles, who is 
acting as bon. air engineer to the dub, who found everything in order and 
certified the machine as airworthy and ready for the resumption of ins true- 
tion. * • • 

On the 25th inst, Mr. A. H. Wilson, who Is acting as temporary instructor 
to this dub, had the machine out for further flights, but no instruction was 
possible owing to the weather. 

The first snowfall in Victoria this winter prevented further flying till 
the 29th inst., when Mr. A. H. Wilson was out again giving instruction to 
Mr. G. S. Burns. 

Owing to complaints residing the noise of the dub Moth, we have drilled 
62 f-in. botes along the exhaust pipe and flattened the end to form a fish tail 
The result is a considerable decrease in the exhaust noise without any falling 
off in the power of the motor, the R.P.M. being maintained as before. This 
may be of interest to others who are in a similar position to this dub, oi 
operating in dose proximity to a hospital. 

Further, to facilitate the draining of the oil from the motor, in order to 
pre-beat same before starting up in cold weather, we have htted a J-in 
screw down gate valve to the drain plug. This valve eliminates wear and 
tear on the drain plug from the frequent unscrewing of same. We feel that 
the interchange of operating hints, published in the dub news would be of 
all round assistance. 
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MONG British tube manu- 
facturers who havec been 
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producing steel tubing for Bicycles, 
Motor Cycles and Motor Cars, for 
more than a quarter of a century, 
and who have now seriously laid 
themselves out to cater for the very 
special and difficult requirements 
of aircraft constructors, few can 
claim better record than the 

REYNOLDS TUBE COMPANY 
LTD.” 

— Extract from "Flight," 
December 20th. 1928 . 
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HANDLEY PAGE 

AUTOMATIC SLOT CONTROL 


"Although the HANDLEY PAGE AUTOMATIC 
SLOT DEVICE remains an extra, it is 
significant that without one exception every ' Moth ’ 
which is now on order is to be fitted with the 


CANADIAN AIR REVIEW .** 
December, 1928. 


HANDLEY PAGE, LTD. 
CRICKLEWOOD, 
LONDON, N.W.2. 


Kindly mention " Flight ” when corresponding with advertisers. 
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PETROL FROM COAL 


The mere starting up of an Armstrong- Siddelev " Jaguar “ 
engine and a De Havilland " Gipsy ’’ engine at Stag Lane 
Aerodrome, Edgware, on February 22, indicated significant 
development in the world of fuels. These two engines 
were run up quite normally on petrol, which had been obtained 
from British coal by a process of low-temperature carbonisa- 
tion, which is to be commercialised in this country. 

Had not a thick foggy atmosphere screened the aerodrome, 
which is now rapidly becoming surrounded by De Havilland 
works, there would have been flying tests by Miss Winifred 
Spooner, the private-owner, on her Gipsy-Moth, Captain 
H. S. Broad, also on a Gipsy-Moth, and Captain R. W. 
Reeve on a D.H.9.J . with the Armstrong-Siddelev “ Jaguar. 1 ' 


clear to economists but a riddle to politicians, will be relieved 
when the new industry makes its demands upon our mines. 
Then some independence of foreign supplies will accrue, 
although a considerable time must necessarily elapse before 
we can even partly satisfy our enormous market. 

At the present time no British coal-petrol is being sold to 
the public as a proprietary article, but it is significant that 
since July, 1927, one British low-temperature carbonisation 
plant alone has produced 1,850,000 gallons of crude oil and 
160,000 gallons of motor spirit. 

Another significant factor is, that after the coal has been 
subjected to low-temperature carbonisation, and the petrol 
obtained from cracking the oil given off, the residual smoke- 



PETROL 

PROM 

BRITISH COAL 


[“Flight” Photographs 

PETROL FROM COAL : Our illustrations mark the occasion at Stag Lane Aerodrome, Edgware, on 

February 22, of the first official demonstration of running aero-engines on petrol obtained from coal. 
Miss Winifred Spooner, the private-owner, is seen discussing the fuel tests she made with her Gipsy-Moth 
(on the right) with Lord Thomson, who was Air Minister in the Labour Government. An Armstrong- 
Siddeley “ Jaguar,” in a D.H.9.J. training machine, was also run up successfully with “ coaline,” as the 

new fuel is called. 


Captain Broad proposed to stunt : to show, for instance, 

how the engine picked up on the new fuel after upside-down 
flying. But flights have taken place at Stag Lane Aerodrome, 
and they have shown that the fuel can lie used successfully 
on internal-combustion engines 

No difference in performance was noticed, and no altera- 
tions for carburation were necessary There is one superficial 
defect at the moment, and that is, the unsavoury odour of 
the coal-petrol, but that, one was assured, can easily be cured. 

Lieut. -Col. W. A. Bristow. Managing Director of I.ow 
Temperature Carbonisation, Ltd., Coalite House, 28. Gros- 
venor Place, S.W.1, who arranged the demonstration, gave 
an explanatory statement on the process. 

From this we gather that there seems to be big poten- 
tialities associated with this experiment with coal fuel. For 
one thing, the mining situation in this country, which is 

^ <$> 

Airscrew Body Interference 

We would remind our readers that a lecture on this 
important subject — Airscrew Body Interference — will be 
given by Mr. C. N. H. Lock, before the R.Ac.S. & Inst. Ae.E.. 
on March 7 next. Mr. Lock has been concerned with this 
research for some time, and has carried out some very 
important investigations, developing a theory of interaction 
which has been found to account for many of the observed 
facts His work undoubtedly will go far to clear up a subject 


less carbon is of high radiant efficiency, and capable of use 
for our domestic purposes. 

Our present annual domestic consumption of coal is some- 
thing over 40.000.000 tons. This total would yield about 
800,18)0,000 gallons of oil, which would give about 850,000,0(8) 
gallons of petrol after cracking, to which could lie added 
about another 100,000,000 gallons recovered from the gas. 
making a total of 450,000.000 gallons. That figure repre- 
sents more than half our present motor spirit requirements 

The exemption of British-made petrol from a duty of 
fourpence per gallon also gives a new orientation to the com- 
mercial and technical aspects of the process for obtaining 
British fuel. 

Shortly a plant will be laid down in Yorkshire to carry 
out this process, the rights of which have been acquired by 
Petroleum Refineries. Ltd 

<£ <s> 

that has presented many difficulties in the past. The time 
of the lecture is 6.31). fis usual, and the place, the Royal 
Society of Arts. It will be illustrated. 

Airman Washed Up 

The Times Paris correspondent says that the body of 
M Lee n vain, the pilot of the France-South America air mail, 
who. with his wireless operator, was lost on January 31 off 
the African coast, has been found on the shore between 
Agadir and Mazafan. 
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Tu . » . i- , , , [“ Flight " Slutchts 

co^infi^ tl^ou^h WESTLAND “WIDGEON - LIGHT ’PLANE : This machine is now 

fuselage I works at Yeovil, and the above sketches show some of the constructional features of the 

The main fuselagf 1 ?* n ? ount,n ft Horan “in-line ” engine) is a separate unit, and is of welded steel tube, 
of the float underrarriu f «t qlli V e ' SeCti0n Dura,umi «? tube. The lug at 4 is the attachment of the front struts 
leg is attached at 7 'A n ® w type of “split land undercarriage is now fitted, and the telescopic 

tie rods The general the 'V n £- Strut attachment . and the tension across bottom of fuselage is taken by 
tie rods. I he general scheme of the rear portion of the fuselage is as shown in 10, and the method of 

attaching struts to longerons : is as shown in 11. 
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AIR-COOLED ENGINES IN SERVICE* 

(Concluded, from p. 144.) 


Air-Cooled Engine Installation 

The question of air-cooled engine installation is a subject 
covering a wide field which 1 cannot attempt to deal with 
S ethis pap er, but there are certain broad principles affecting 
airTiooirn engines in service to which I wish to refer, which 
are as follows : — 

(а) Cooling Capacity. — In Mr. Penn’s paper, entitled 

Aeroplane Engines in Flight.” which he read before the • 

Royal Aeronautical Society last Novemlier, he gave us some 
interesting data in respect of the experimental work carried 
out at the R.A.E. to determine the cooling capacity and 
radiator efficiency on water-cooled engine installations. 
Up to the present time no such basis has been laid down 
for air-cooled engines. 

From a theoretical point of view, each air-cooled engine 
should have a different fin capacity according to the aircraft 
into which it is installed ; this, of course, is impractical, but 
it is submitted that some definite schedule should be laid 
down for measuring cylinder and crankcase temperatures in a 
new installation. 

The same air-cooled engine is often installed in many 
different aircraft ; in one instance the cylinders are exposed 
to the slip stream and there is a free get-away for the cooling 
air, and in the next machine the same engine may be installed 
eccentrically, or where there are projections behind certain 
cylinders, and the air spited ovct the cylinders is as much 
as 30 per cent, less than in the first instance. 

I believe this problem has been masked on air-cooled engines 
because on the water-cooled engine, if the cooling capacity 
is insufficient, trouble is experienced at once. In the case 
of the air-cooled installation, the engine is more patient and 
does not so quickly and so violently object to the way it 
has been installed, and it is quite possible for the engine to run 
for a considerable period liefore trouble is experienced . 
The Bristol Company are endeavouring to remedv this defect 
by supplying to their customers a simple equipment which 
will quickly determine whether the engine has been properly 
installed or not 

(б) Crankcase Cooling and Lubrication. — It is quite common 
for the crankcase tempxTaturc on an air-cooled engine to vary 
.is much as SO per cent, with the same type of engine in 
different installations, and the effect of such a difference in 
temperature is obvious on the actual working clearances 
and the temperature of the lubricating oil. Generally speak- 
ing. the slower the machine, the greater the need for adequate 
crankcase ventilation Crankcase temperatures materially 
affect the distribution and general running of the engine. 
Here again, it is considered that the engine constructor should 
provide a more definite schedule as to the temperatures 
permissible. This matter should be closely investigated on 
each new type of machine. 

Fairly recently there has come to my notice a case where 
four identical air-cooled engines were in competition in diffe- 
rent aircraft. All four machines had. to the eye, a very similar 
tvpc of cowling . three required oil coolers, and the fourth 
functioned absolutely satisfactorily without any oil cooler 
at all. 

As the machines were built for the same competition, the 
difference in speed range was not sufficiently great to account 
for this discrepancy, and the machine in question had 
undoubtedly some cooling characteristics very' different to 
the others 

These remarks apply to the radial type of engine, with which 
I am familiar, but I am quite convinced that similar remarks 
apply to the in-line air-cooled engine, and that if in the 
future we are going to see large air-cooled in-line engines 
functioning satisfactorily, reasonable care and intelligence 
will have to be used to develop a scheme by means of which 
the necessary velocity of air is passed through the fin cells 
>f each individual cylinder with minimum disturbance and 
interference. 

(r) Air Intake and lixhaust Outlet Systems. — All petrol 
' ngine carburettors require some form of heating. The air- 
' wiled engine employs either hot oil. warm air from the 
vlinders, or hot spot from the exhaust gases. Oil, owing to its 
low specific heat, is a poor medium for this purpose, and some- 
imes recourse? has to be made to one of the other two methods. 

The problem is not so easy as it looks, because of the many 
tifferent installations and the divided responsibility of the 
ireraft and engine builder, but I have proved that the service 
• Summary ol Paper r»ad before R.Ac.S. on Feb. 14, 1929. 


obtained from an engine has been seriously upset owing to 
the incorrect fitting of air intakes. 

What is wanted is some system which does not require 
individual attention on each installation, and eliminates the 
rather haphazard " cut and try ” method which is so often 
in operation, and I suggest that the solution of the matter 
is some definite flame damping device in the induction system, 
which will enable the air intake to be placed with safety inside 
the cowling ; that this air intake should be provided with 
some simple form of air cleaner, and that the induction system 
should lie provided with exhaust heating, which can be 
definitely controlled from the pilot's cockpit. 

Exhaust heating in my opinion is absolutely necessary for 
reliable running and good distribution in cold climates. 

If the engine maker will face up to some such system as 
outlined above, this could be made universal for all types of 
aircraft, and would. I am quite sure, prolong the service 
obtained from air-cooled engines. 

For comfort and night flying the exhaust gases on an air- 
cooled engine require dealing with adequately, and I believe 
that an air-cooled engine, with a properly designed collector 
system, gives better service than without, but if the system 
is of insufficient area the cylinder temperatures of the engine 
are naturally increased, with serious results to the engine 
generally, and indifferent service is certain to ensue. 

The question of fire prevention also comes into this matter, 
and it is most important that the collector should l>c so 
arranged that it is not shielded from the slip stream on any 
surface and so has hot spots which would cause dangerous 
temperatures. 

(d) F el and Oil . — The service rendered by air-cooled 
engines is affected by the use of suitable fuel and oil, and it 
is not so very long ago that the makers of British air-cooled 
aero engines were criticised in respect of the grades of fuel 
and oil they demanded, and it was stated that the American 
air-cooled engines would run on anv ordinary grade of fuel 
and oil. It is significant to note that at the Aeronautical 
Conference at Chicago in December last these views were 
modified, and that as a result of considerable experience 
gained from operating air-cooled engines in America it was 
brought out that it paid to use good fuel, and definite stan- 
dards are about to be drawn up for fuels for air transport in 
America. Fortunately in England we are provided with 
excellent fuels, but in some foreign countries air-cooled 
engines are expected to run on low grade fuels for which 
they have not leen designed. If the carburettor heating is 
on the lean side the effect on the engine with this low grade 
fuel is far more serious, and I believe this is a further claim 
for variable heating control. 

1 think, probably, the most simple solution is the use of 
dope, and it behoves the engine builder to see that his valves, 
valve seats, valve guides, etc., are capable of coping with 
reasonable quantities of such dope as ethyl fluid. 

As a result of some considerable experimental work on 
air-cooled engines, I have definitely proved that reasonable 
quantities of dope can be used without affecting the service 
of the engine. 

On the question of lubrication oils, I think there is a good 
deal more to be said for the American view. The best oil 
is the cheapest in the long run from a service point of view, 
but owing to storage and climatic conditions, it is impossible, 
in certain countries, to use compounded oil, and we must get 
down to pure mineral oil for air-cooled engines. 

Some considerable amount of experimental work has been 
carried out lately by the Armstrong-Siddeley and Bristol 
Companies, and long tests on pure mineral oil have been 
made with complete success, and I tliink within a short time 
we shall see air-cooled radial engines in this country operating 
regularly on pure mineral oil. The use of pure mineral oil 
will certainly help the dope question. 

I think we are in a position to ask aircraft constructors, 
as an inducement to use mineral oil, to instal, at any’ rate on 
all commercial aircraft, a proper oil cleaner. Such a cleaner 
will, I am convinced, considerably extend the service rendered 
by air-cooled engines. 

The Possible Lay-out of Air-cooled Engines 

Most of the foregoing remarks in this paper apply directly 
to the air-cooled radial engine, because this is the type of 
engine with which I have been most closely associated. 

During the last few months, however, a great deal of 
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attention has been given generally, and in the Press, to the 
in-line air-cooled engine, and prophesies have been made 
that this type of engine is going to entirely displace the air- 
cooled radial. So much so is this the case that only a few 
months ago, in this very room, I was asked by an authority 
on aviation why it was that the Bristol Company were 
falling so far behind in the air-cooled engine world, in so 
much that they were not producing an in-line air-cooled 
engine. 

Now, 1 do not believe that the air-cooled radial engine is 
on the wane. It is impossible and undesirable for me to go 
at length into the reasons why I think this is so. 

I have already endeavoured to outline, in a previous 
paper, my views as to the advantages of the air-cooled radial 
engine as regards light weight, production and repair facili- 
ties, use of symmetrical components, and comparatively 
easily-obtained raw material, etc. 

These very real and practical advantages have been proved 
on many different types of aircraft in all countries during 
the last few years, and are the main reasons why aerial 


there is much to be done by improving the lay-out and con- 
sequent drag of the air-cooled radial engine by suitable 
cowling. 

There is a considerable amount of experimental work pro- 
ceeding at the present time along the line of reducing the 
drag of the air-cooled radial, which it would be premature 
to discuss in this paper, but if the aeroplane designer will 
give the radial engine maker as much consideration in 
cowling as the in-line engine maker will undoubtedly require. 
1 think we shall sec very interesting results. 

As there has been so much talk of late as regards the 
most suitable types of air-cooled aero engines, I propose to 
conclude this paper by being sufficiently rash to consider 
some alternative lay-outs for various sizes of air-cooled 
engines most urgently needed for present requirements. The 
types of engines I have dealt with are as follows, viz. : — 

1. The 80 to 100 h.p. engine. 

2. The 200 to 250 h.p. engine. 

3. The 350 to 450 h.p. engine. 

4 The 500 to 600 h.p engine. 



COMPARATIVE SINGLE-SEATER INSTALLATIONS: On the left a 12-cyl. Vee air-cooled, and on the rifiht 

a 9-cyl. totally enclosed radial air-cooled. Both of 400 h.p. 


transport companies are, almost without exception, demand- 
ing air-cooled radial engines on nearly all their new and 
projected types of commercial aircraft throughout the 
world. 

In championing the air-cooled in-line engine, a meritorious 
effort is being made to reduce the drag of the air-cooled 
radial, and I hope that there will be several definite fields 
for the air-cooled in-line engine, apart from the smaller 
sizes already employed on light aircrait- 

The 4-cylinder in-line " Cirrus ” and " Gypsy ” have 
already proved what can be done in this direction. 

I am of the opinion, however, that with larger types of 
in-line air-cooled engines, which entail cylinder bores of 
5 in and upwards, the cooling problems will require con- 
siderable attention, and it will be very interesting to ascertain 
how much difference there will be between the large air- 
cooled radial and corresponding in-line engine, provided 
they are l»oth given the same chance as regards cowling, and 
the lead-in of the cooling air to their respective fin cells 
with the minimum drag and interference. 

I feel that there is somewhat undue optimism in regard 
to the performance to be obtained from the large air-cooled 
in-line engine in this respect, and 1 am also convinced that 


In forming conclusions the following qualities have lieeii 
considered : — 

1 . Regular firing order 

2. Transverse couples 

3. Longitudinal couples. 

4. Largest unbalanced force. 

5. Frontal area — actual and equivalent 

6. Heat units dissipated per unit surface. 

7. Simplicity and manufacturing characteristics, which 
mean prime cost and maintenance 

8. Weight. 

The above characteristics are plotted in the form of 
graphs. I realise that such a graph is very' ambitious and 
open to any amount of dissection and criticism, but I hope 
it may' be possible to draw some constructive conclusions 
from it. Starting at the bottom, the first division shows the 
four different classes ol engine The next heading shows 
the M.E.P. that I have chosen for each class of engine. In 
each case 1 have taken a strokc/bore ratio of 1 ■ 125 to 1. 

Following up the column you will then note the bore and 
stroke of each engine, and the type of engine and number of 
cylinders. In each category I have endeavoured to keep 
down the number of cylinders to the minimum, commensurate 
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-with a reasonable torque curve. I have selected what 1 
lielieve to be ideal bore and stroke conditions, and the figures 
do not necessarily refer to any particular type of engine. 
In practice most engines have to cover a wide range and 
there is some reason why the most ideal dimensions have 
not been chosen. 

Following up the chart you will note in diagram form the 
crank lay-out of each type of engine and that the firing 
order is regular in every case, except the one example of the 
4-cylindcr 90° twin in the lowest horse-power category. 

Passing to the first four main sections of the graph, these 
have been plotted as the result of an investigation of the 
balance and firing order of the different types under review. 
As far as possible freak lay-outs have lieen avoided, and 
such arrangements as 6, 9, and 18 cylinder Y engines, 
which have. I think, from time to time been suggested, 
are not included, as the balance or firing order becomes 
impossible. 

As a general principle, the graph shows that one of the 
first considerations is the desirability of approaching as 
nearly as possible perfect balance. 

Heading No. 5 has been obtained by taking an area 
enclosing the cylinders and cooling gear, plus the area of a 
circle enclosing the engine bearers. 

Such a compilation is hard on the radial, in the light of 
the latest exjieriences on cowling, and complimentary to 
the larger in-line engine, for the reasons stated elsewhere in 
this paper, and alternative figures have been given which 
are considered to most nearly represent a fair comparison. 
These alternative figures arc based on results obtained on 
wind-tunnel work in this country and the recent N'.A.C 
American report, 

I have made no attempt to alter the curves in respect to 
the large in-line air-cooled engines, but I seriously submit 
that when a sufficient air flow has been provided the frontal 
area will lie increased. 

For heading No. 6 an allowance of 0-82 sq. in per b.h.p. 
has been made, equivalent to 20 cub ft required per#>h.p. 
at a speed of 100 m.p.h. 

Heading No. 7 is certainly open to criticism and is purely 
empirical, as so much depends upon quantity, production, 

■ lass of workmanship, etc 

It has been assumed that the first two categories are 
intended for the smaller classes of commercial aircraft, where 
price is of the utmost importance, whereas the third and 
fourth categories are intended for military and large com 
mercial aircraft, where the highest class of workmanship is 
desirable. 

An accurate figure for heading No. 8. without investigating 
the design details of each engine, is impossible, but the 
results are obtained from another graph, not shown, in which 
the standard wt./h.p was plotted against a considerable 
number of different engines already in existence, and where 
it has been assumed that an air-cooled engine of given type 
and size would weigh the same as the corresponding water- 
fooled engine dry. 

If conclusions are permissible from such a heterogeneous 
• ollection of data. 1 would like to add the following comments 
on the four categories of engines : 

The 80 to 100 h.p. Light Plane Engine. — In spite of the 
unbalanced forces in the four-cylindcred in-line engine, the 
fact that it has already given excellent service is an 
argument in favour of it being, mast probably, the best 
compromise. 

Reasonable balance, combined with low cost, are more 

E E 

The Autogiro in America 

Following on the purchase of an Autogiro in August 
last by Mr. Harold F. l'itcaim of Land Title Building, 
Philadelphia, negotiations have now been completed for the 
sale of the United States rights in the invention to the 
Pitcairn Cicrva Autogiro Company of America, Incorporated, 
ii Delaware Corporation. The Cierva Autogiro Co., Ltd , of 
Rush House, London, also retains a substantial interest in 
the American Company The new Company will grant 
licences to manufacturers and others to make, use and sell 
the Autogiro throughout the United 5tates. The interest of 
the purchasers in the Autogiro dates back to 1925 when Mr 
Pitcairn visited Senor de la Cicrva in Madrid Since that 
time he has kept in touch with the development of the 
invention in England and a machine was taken over in the 
autumn of last year to Philadelphia where a series of 
practical flight tests were made under the direction of Mr. 
Pitcairn and his executive and engineering staffs. These 
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important that specific weight in this category. Psychologv 
also plays its part on this type, and the fact that the in-line 
engine more nearly approaches the motor-car engine has. 

I believe, affected its popularity. 

The six-cylinder in-line would appear to be a good lay-out 
for the more expensive type of engine. 

I am not in favour of upside-down in-line engines for the 
light "plane ; they are more vulnerable than the radial on 
a crash, and the induction system is difficult. 

VVc seem to be some way off the £100 engine, but I believe 
the five-cylinder radial could be made a most excellent and 
cheap production job. I should be very intrigued to try out 
a five-cylinder radial in which the cylinders and crank-case 
were cast iron in one piece, with end aluminium casings for 
covers with aluminium-cast heads and duralumin-articulated 
rods. I lielieve that with reasonable production a sound 
engine could be produced very cheaply. 

The 200 to 250 h.p. Engine.— In this category, where price 
and simplicity are still of considerable importance, the radial 
family would seem to be able to hold the field. The objec- 
tions to the eight -cylinder horizontally opposed are obvious. 
The eight-cylinder Hex is excellent from a balance point of 
view, but probably more expensive than the single bank 
radial. 

The 350 to 450 h.p. Engine and the 500 to 600 h.p. Engine — 
The qualities required from the last two categories are 
approximately the same, except that the larger engine 
demands a greater number of cylinders, and, allowing that 
it will probably be installed in slower machines where gearing 
will lie necessary, the cooling difficulties will be considerably 
greater. 

The Wright Yee 1460 is a very interesting engine indeed, 
and represents the very latest practice in compact air-cooled 
in-line layout, for which so much has been claimed of late. 

The burning question is how much less drag, compared with 
the radial, will an engine of this type give when the opening 
in the cowling is sufficient to provide the necessary cooling 
air to each cylinder. 

Without in any way criticising the in-line Wright engine 
as a design, l believe the radial will require a good deal of 
displacing, at any rate for the third category, provided it 
can be installed in a suitable manner. 

The drawings on p. 172 show in diagram form and 
to scale, two similar machines, with 9-cylinder radial and 
12-cylindcr Vee air-cooled engines, of approximately 400 
b.h.p. In the case of the radial engine machine the drag 
has been reduced by a suitable lay-out and engine cowling, 
and the weight of the aircraft with radial engine will be 
undoubtedly less 

In the large engine category the radial family should all 
score on weight, cost and Maintenance. The drag depends 
upon the type of machine and consequently the body behind 
the engine 

If the machine is such that the body allows a complete 
fairing to the engine the drag will probably approach that 
of the in-line engines, and the cooling should certainly be an 
easier proposition than on the latter. 

The horizontally opposed 12-cvlinder looks to be a very 
useful engine for multi-engine machines. 

In conclusion, I would like to thank all those firms, both 
in England and America. \vho have so readily come forward 
with information, without which this paper would have been 
impossible, and also Messrs Owner and Fraser, of the Bristol 
Engine Department, for assistance in compilation of the 
tables. 

E E 

tests which were of a very complete and thorough nature 
have resulted in the formation of the American Autogiro 
Company mentioned above. 

Air Chartering 

The first charter for air transport was signed on February 
15, the signatories being S, Instone and Co.. Ltd., and 
Imperial Airways, Ltd. The charter was compiled by the 
former, the main point about it being that it introduces into 
air transport the same principles as those in shipping and 
facilitates the employment of aircraft for business purposes. 
The innovation has been well received in the City and business 
circles. 

High-Speed Flight Appointment 

Flying Officer H. R. D. Waghorn, an instructor at 
the Central Flying School, near Stamford, Lincolnshire, has 
been appointed to the High-speed Flying Section, Felixstowe, 
•where practice is going on for this year's Schneider Trophy 
Race. 

3 






FR0MTJ5E F0UH VJIFIDS 


February 28, 1929 


Australia- England Flight 

Preparations for the proposed flight from Australia 
to England have been completed by Sqdr.-Ldr. Kingsford 
Smith and Flt.-Lt. Ulni. the two Australians who flew the 
Pacific. They will probably start any moment fromRichruond 
Aerodrome, N.S.W.. although the oflicial start will lie made 
from Wyndham. West Austraha. It is hoped to accomplish 
the distance in 13 days, involving considerable night flying 
Heavy rain may cause a delay at Wyndhatn, and tropical 
storms may be encountered over Java and as far as Calcutta. 
A non-stop flight from Singapore to Rangoon may be 
attempted during the journey, and the course will continue 
then through Allahabad, Karachi. Haghdad. etc . with 
possible intermediate landings at Calcutta and Rome The 
machine is the Fokker monoplane Southern Cross. 

Kenya Colony- London Flight • 

Capt. Malcolm Black landed at Croydon in Mr. John 
Car berry's Fokker monoplane on February *20, having 
started from Nairobi, Kenya Colony, eight days previously 
He was accompanied by Mrs. Wilson and a mechanic, Mr 
A. W. Watkins. The time for the journey was the fastest 
on record, although two days were spent in sight-seeing 
New’ Atlantic Flight Contemplated 

Col. James Fitzmaukice, the Irish airman who crossed 
the Atlantic in the “ Bremen ” monoplane last year from 
east-to-west with the late Baron von Hueneveld Und Capt. 



In the centre of this group taken on board'the United 
States liner •* Leviathan ” on its arrival at Southampton 
recently, is Major C. M. Y’oung, of the United States 
Department, who is making an air tour of European 
aerodromes and airways on behalf of the American 
Government. He is flying a Stearman biplane fitted 
with a Wright •* Whirlwind ” engine (under the tar- 
paulin behind himi. On the right is Capt. R. J. Good- 
man Crouch, of the Air Ministry, and on the left is 
Mr. C. C. Maidment, mechanic to Major Young. He 
accompanied Col. C. Lindbergh as mechanic on the 
tour of America after the Atlantic flight. 


H. Kochi, is reported to be preparing for a second attempt 
with Capt. H. Koehl as a fellow pilot again. The proposed 
course is from Berlin to New York in a Junkers machine 
fitted with floats and equipped with three engines. A southern 
route will be followed, touching at Lisbon and the Azores 
and it is stated that the machine will Ik- refuelled in flight 
The entire crew will number four, and wireless apparatus will 
be installed. 

Rapid French Flight to the East 

The two French airmen, M. Paillard and Lieut. Le Brix. 
who left Paris on February 19 on a trial mail flight to Saigon. 
lndo-China, reached Cairo early on FebruaVy 20. The 
following day they flew from Cairo to Basra, a distance ol 
937 miles, in 9 his. 25 mins They left then for Karachi, 
and were next reported at Calcutta, after flying from Allahabad 
on February 24. The following day they flew to Akyab 
and Rangoon, the latter stage being covered in three hours, 
which is reported as a record. Saigon, their destination, 
was expected to be reached on February- 26, after a short 
stop at Bangkok. Their machine is a Itentard cabin mono- 
plane fitted with a 450 h.p Lorraine-Dietrich engine. 

To China by Light ’Plane 

Two Chinese airmen will leave l.ondon shortly in a 
Cirrus- Avian light ’plane for Nanking— the first attempt to 
fly from England to China in a British machine 
** Gr^ Zeppelin ” Plans 

The airship Graf Zeppelin will start on its proposed 
Mediterranean cruise on March 26. according to latest 
reports, although it was stated last week that the cruise was 
abandoned. If the German Foreign Office is unable to 
obtain authorisation tor the airship to fly over any particular 
Mediterranean country, say Egypt, that part of the route 
will be altered. The proposed route is I-'rance (the Rhone 
Estuary), Corsica, Italy (Home), Greece, Asia Minor, and the 
African coast. 

Windsor, Ont., to Havana Non-Stop 

Mr. George Haldeman, who accompanied Miss Ruth 
Elder on her unsuccessful transatlantic flight last year, has 
completed a non-stop flight from Windsor. Ontario, to 
Havana, a distance of about 1,500 miles 
A Record Canadian Air Mail Delivery 

Eight hours and ten minutes from Ottawa to Halifax 
was the record for air mail delivery set up by three planes ot 
the new Ottawa-Montrcal-St. john-Halifax service on 
February 4. 

Antarctic Discoveries 

Commander R. Byrd has claimed new territory lor 
America in the Antarctic, which he has named Mane Hyrd 
Land, after his wife. This newlv-discovered area lays 
between his base in the Bay of Whales and Graham Land, 
where Sir Hubert Wilkins carried out his aerial survey, 
recently, with good results. About 40,000 square miles have 
now been surveyed by Commander Byrd’s expedition, accord- 
ing to his reports sent to the Sew York Times. 

New Expedition for the Antarctic 

The Commonwealth Government of Australia lias 
decided to organise and equip an Antarctic expedition led 
by Sir Douglas Mawson, and leaving Australia the entl of 
this year. The object will lie to explore the region lying 
south of Australia, and extending from Ross’ Land, on the 
east, to Enderby Land, on the west. The British Govern- 
ment has generously placed the vessel Discovery at the disposal 
of the expedition, free of charge. Aircraft will be used. 
Business Magnate’s Air Tour 

Mr. Van Lear Black, the American business magnate 
who has adopted air transport for his business travels in 
many parts of the world, reached Cairo from Athens on 
February 21 in his Fokker monoplane (three Wright “ Whirl- 
winds ”). He was next reported at Khartoum, which 
he left on February 25 for Mongalla. He is accompanied by 
two Dutch pilots and his valet. 

Atlantic Airman’s Post 

Col. C. Lindbergh has been appointed technical adviser 
to the aeronautical branch of the U.S. Commerce Department 
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THE ROYAL A AIR FORCE 


ROYAL AIR FORCE INTELLIGENCE 


Appointments. — The following appointments in the Royal Air Force are 
notified : — 

General Duties Hranch 

Wing Commander'’ F. L. Robinson. D.S.O., M.C.. D.F.C., to Station H.Q., 
Dux lord. to command temporarily ; 11.2.29. G. H. Bowman, D.S.O.. M.C., 
D.F.C., to R.A.F. Depot, Uxbndgc, pending posting ; 6.2.29. H. L. Keilly, 
D.S.O., to Air Ministry (Signals Branch) for air staff duties ; 18.2.29. C. w. 
Nutting, O.B.E., D.S.O., to R.A.F. Depot, Uxbridge, pending posting, 
18.2.29 

Squadron Leader F. H. Coleman, D.S.O., to No. 24 Sqdn., Northolt. 14.2.29 
Flight lieutenants J. Cottle, M.B.F.., D.F.C.. to Night Flving Flight. 
Biggin Hill; 18.2.29. C. F\ Le Poer Trench, fo No. 32 Sqdn. Henley, 

21.2.29. A. R. Jones, to Central Flying Schl. Wittering; 1 1.2.29 J. F. 
Clark, to R.A.F. M.T. Depot, Shrewsbury ; 13.2.29. V. Croonic, to No. 23 
Sqdn., Kenlev ; 20.2.29. L. M. Fllworthy, to R.A.F. Depot, Uxbridge ; 

31.1.29. F. F. Garrawav, to R.A.F. Depot, Uxbridge; 26.1.29 A. P 
White, to R.A.F. Depot, Uxbridge ; 5.2.29. G. M Lawson. M.C., to No. 216 
Sqdn., Middle Fast ; 4.2.29. W. K. Mercer, to No. 20 Sqdn., India, instead of 
to No. 31 Sqdn., as previously notified. N. V. Wrigley, to R.A.F. Base. 
Gosport ; 1.3.29. R. V. M. Odbert, to H.Q.. Wessex Bombing Area, Andover, 

2.3.29. 

Flying Officers J. A C. Florence, to Home Aircraft Depot, Hcnlow ; 

12.2.29. K. C Whitlr, to Armament and Gunnery Schl., Eastchurch ; 

17.2.29. C. W. Dicken, to R.A.F. Base, Calshot ; 18.2.29. R. Brown, to 
R.A.F. Base, Gosport . 5.1.28. C. C. Edwards to No. 45 Sqdn. Middle 
East ; 9.2.29. B. \\ . Knox and W. L. Robertson, to R.A.F Depot, 
tlxbndgr ; 31.1.29 H. S. Dawe, to No. 43 Sqdn., Tangmere ; 2R.2.29. 

Ftlat Officers: K. A. K. MacEwen, to No. 2 Flying Training Schl.. Digbv, 
on appointment to a Permanent Commit : 25.1.29. R. W. M. Clark, to 
No. 2 Armoured Car Co., Middle East ; 2.2.29. H. L. McCulloch, to R.A.F. 
Depot, Uxbridge ; 3.2.29. A. D. Bennett, to No. 403 Flight. China : 15.2.29. 
H. W. Dufloy, W. P. J. Thomson and M. R. Kelly, to No. 5 Sqdn., India, 
instead ol to Aircralt Depot as previously notified The undermentioned 

<$> < 5 > 


Pilot Officers arc all posted to the R.A.F. Depot, Uxbridge, ott appointment 
to Short Service Commits., with effect irom 22.2.29 : — R. J Axtcn, R. F.. H. 
Beaton. E. D. Bishop, G. H. A. Blackwood, A. F. C. Booth, R. C. A Brooke- 
Beer, F-. A. Cooke, R. A. Davies, C. S. Gill, F. R. W. Goad, T. W. Hoyle, 
M. M. Jackson, L. E. Jarman, E. H. Jennings, G. P. Longfietd, G. P. Marvin. 
V. R. Moon. G. E. Mustard, 1'. J Pratt, H. D. Primrose, W. M. Rankin 
G. N. Roberts, H. L. Smith, D. W. Smyth, R M. Swaine. A. C. Watson, 
and T. H. Wilson. 

Stores Hranch 

Squadron leader F. Anderson, to H.Q., Fighting Area, Uxbridge ; 

18.2.29. 

F’lghl l.ieuts. .- T. S. James, to R.A.F. Base, Caisbot ; 12.2.29. R. G. 

Gore, to R.A.F. Depot, Uxbridge ; 3.2.29. 

Hying Officers : A. J. Cox. M.B.E., to R.A.F. Reception Depot. West 
Drayton ; 13.2.29. L. J. V. Bates, to 11. Q., Air Defence oi G. Britain. 
Uxbridge: 3.2.29. A. A Quavle, to Aircraft Depot India. 12.2.29. 

Accountant Hranch 

Wing ( omma uler • C. G. Murray, O.B E to No. 1 Schl. oi Tech. Training 
(Apprentices). Halton , 11.2.29. 

Squadron Leader: A. Holmes, to H.Q., Cranwell ; 22.1.29. 

Flight Lieut. H. A Murtou, to Station H Q and Storage Section, 
Andover: 11.2.29. 

Filing Officers : R. W. L. Glenn, to No. 100 Sqdn., Bicester ; 12.2.29 
E. Smith, to H.Q., Coastal Area ; 14.2.29. J. E. Gregson, to No. 12 Sqdn., 
Andover; 1 1.2.29. L. Chegwidden, to No. 13 Sqdn., Andover; 10.2.29 
C B. Rawlins, M.C., to R.A.F. Depot, Uxbridge; 19.1.29. 

Medical Hranch 

Flight Lieut. E. D. D. Dickson, M B., F.R.C.S. (E.j, D.L.O.. to R.A.F 
Depot, Uxbridge; 3.2.24. •» 

riving Officer : P. J. McNally. M B., to Med. Training Depot, Halton, on 
appointment to a Short Service Commit • 12.2.29. 

<$> <*> 


IN PARLIAMENT 


National Flying Services, Ltd. 

Tur. Prime Minister, on February |ti, asked by Cape Garro-Joiics if 
he would give an early opportunity for discussing the proposed subsidy 
to National Flying Services, Ltd., replied that when the Atr Estimates were 
lieiore the House would be the appropriate occasion (or raising the matter. 

Capt. Cairo Jones asked if, in view of tile iacl that when ihr estimate- 
came forward it would be too late to prevent the scheme going through, the 
Prime Minister would lie prepared to receive a deputation to state the case 
for an early discussion. 

Mr. Baldwin : No, it will not lie too late at all. The Air Estimates will be 
taken in the next fortnight. No money can be paid until the House of 
Commons gives its sanction. 

In answer to a further question, Mr. Baldwin said : The Minister for Air ha* 
always power to make grants, subject to the sanction of Parliament, in any 
direction that he thinks will aid civil aviation. But he has no control over 
any oootpany or body to which he may suggest giving a grant, and if they 
1 boose to issue a prospectus and form a company he cannot prevent them. 
If snch a prospectus appears before the debate takes place it will be stated 
perfectly in that prospectus that the giving of a grant entirely depends on 
the Parliamentary vote that will take place 
Prance and Air Expenditure 

Sir Samvel Hoarl, in reply to Comdr. Bcllatrs. said the total vote for 
French air expenditure for 1929 is 1.821 million francs. Owing to the classifi- 
cation of the votes, it is not possible to give accurate figures for expenditure 
on the Air Force as opposed to civil aviation. 

National Flying Service*, Ltd. 

Sir Philip Sassoon on February 18 in reply to Captain Garrq-Jones 
said as to the National Flying Services. Ltd. agreement, the Air Ministry 
had received a few inquiries relating to the operation of fhc scheme, 
including in some instances expressions of anxiety as to its possible re- 
actions. He had satisfied himself that no existing interests would be 
prejudicially affected, and that, manifest advantages would accrue both to 
(he State and the general public, if fhc project met with success. He 
therefore certainly proposed to proceed with the scheme. 

Air Mail. 

The Postmaster-General, Sir William Mitchell-Thomson, on 
February 19, replying. to Mr. Day, said during the year 1928 about 1 60, 0O<' 

<$> <» 

PERSONALS 

Married 

The marriage took place on February 12, at the Cburch of the Holy Cross, 
< owbridge, Glamorgan, ol Flying Oipicer Morgan Rice Edmondes, younger 
son ol the late Map Charles Edmondes, ol Old Hall, Cowbridge, and Mrs. 
Charles Edmondes, O.B.E., J.P., of St. Hilary, Cowbridge, and Mrs* Mariorie 
Florence Harrison, younger daughter of Mr. and Mrs. E. A. Harrison, of 
Peullyn, Cowbridge. 

Wing Commanoek W. Tyrrell, R. A. F.M.S., eldest son of the late John 
Iyrrell, Belfast, and Bangor. Co. Down, was married on February 12, at 
St. Columbas, Pont Street, London, to Barbara CoUKUtfCil, daughter of 
the late James Colcclough, Rornsey, and Mrs. Coleclough. Southbournc. 

Hants. 

To be Married 

The engagement is announced between Flight-Libitt. Freke William 
Wiseman-Clarke, R.A.F. (Lieut. -Com., R.N., ret.), only son of Mr. and Mrs 
Wiseman- Clarke, of 61. Cadogan-squarc, S.W., and Cynthia Mxky, only 
daughter of Maj. and Mrs. Pemberton, of 6, Bedford- gardens House, 
Ctmpden Hill. W. 

m k m * 

R.A.F. Boxing Championships 

At Halton Camp the boxing championships for the R.A.F'. were contested 
on February 21. The following were the results : — Officers ; — Welter-Weight. 
— Final. — Plying Officer Dewhurst (Sealand) beat Flying Officer Loughman 
(Catterick) (bolder), who was counted out in the first round. Light-Hcavy- 


lettcrs originating in th - United KmjJ < n were carried abroad by air mail. 
In addition about 35’UH)I) were s-nt abroad by ordinary mail for subsequent 
conveyance by air mail. 

Air Services of Ceylon 

Sir 11. Brittain, on February 21 asked tbc Secretary of State for Air 
whether, having regard to the importance of Colombo a* the capital ol a 
colony of industrial importance, ibc question of linking up the colony with the 
air route to Australia has been considered ; and what progress, if any, is 
being made in the scheme of a Bombay-Colombo air service ? 

Major Sir Philip Sassoon I understand that the question of Unking up 
Colombo with the proposed trunk air line across India to Rangoon and 
beyond has been considered by the Government of India, but progress cannot 
be made with such a scheme pending the inauguration of the main route 
It is mainiv a question for the Go sent men t of India, and they are fully 
alive to the importance of the matter 

Light Aeroplane Clubs and Assistance 

Mr. HaMmerslev. on February 25. asked the Secretary of State for Air 
whether he is prepared to grant, under similar conditions, to established flying 
clubs, as lor example the Lancashire Aero Club, the same Government assist- 
ance as that which he proposes to grant to National Flying Services, Ltd., 
for the training of pilot* T 

Sir Samuel Hoare The 13 subsidised light aeroplane clubs, including the 
club mentioned, arc already receiving Government assistance on a much mon- 
liberal scale than that proposed for National Flying Services, Ltd., while they 
are under no similar obligation as regards the provision and maintenance of a 
chain of aerodromes and landing grounds as a condition of the grant of the 
subsidy. No change is contemplated in the agreements under which the 
existing light aeroplane dubs are subsidised. 

Mr. Hammersiey asked it he was aware that there are quite a number ol 
undertakings which specialise m this type oi flying, and are successful and 
expanding, and does he thiuk that it is fair that they should be subject to 
Government subsidised coinjietition > 

Sir S. Hoare : I think that bad better be discussed on the Air Estimates, 
but may I say in a single scnteuce that under the National Flying Services. 
Limited, the subsidy for pilots is 710 per pilot, whereas at present we are 
naving to the light aeroplaue clubs 740 to 750 per pilot. The agreement^ 
run in most cases for ncarlv two rears further. 

<$> <$> 

weight. — Final. — Flight Lieut. McLean (Worthvdown) beat Flying Officer 
Tatters ail (Hcnlow) on points. Light-Weight. — Final.— Flying Officer 
Watkins (Famborougb) w.o, Heavy-Weight. — Final. — Flying Officer 

Beamish (Grantham' w.o. „ . , .. . 

Aircraft Apprentices : — Midge-Weight. — Final. — A. A. Hobbs (Halton) 
beat A. A. Smith (Halton) on points. Fly-Weight.— Final.— A. A. Beale 
(Halton) beat A. A. McPhoarson (Haltonl on points. Bantam-Weight.— 
Final.— A.A Rothwell (Ruislip) beat A.A. Jones (Ruisiip) on points. Feather 
Weight —Final.— A.A. Hughes (Halton) beat A.A. White (Halton) on points. 
Light Weight.— FinaL— A.A Hall (Halton) beat A.A. Porter (Halton) on 
point- Welter-Weight— Final.— A.A. Wright (Flowcrdown) beat A.A. 

Swcctlaml (Halton) in the second round Middle Weight.— FinaL— A-A 
Grover (Halton) brat A.A. Kenning ( Ruislip) in the second round. Mosquitn- 
Wcight. — Final. — A.A. Kcast (Halton) w.o. 

Airmen's F.’cnts :— Flv-Weight. — FinaL— Aircraftman Cooper (Digbv) 
(holder) beat Aircraftman Dossett (Hcnlow) on points. Bantam-Weight.— 
Final. — Aircraitman Williamson (Henlow) (bolder) beat Aircraftman John- 
son (Hcnlow) on points Feather-Weight. — Final. — Corporal Blare (Halton) 

(holder) beat Aircraftman Scroggins (Coastal Area) in the first round. Light 
Weight, — Final. — A. C. Varley (Marties ham Heath) beat Aircraitman Clarke 
(Cranwell) on points. Welter-Weight. — Final. — Aircraitman Buchanan 

(Mansion) beat Aircraftsman Fancy (Netheravon) in the second round. 
Middle-Weight. — Final. — Aircraftman Clapp (Old Sarum) beat Aircraftman 
Nee (Uxbridge) on points. Light- Heavy-Weight. — Final. — Aircraftman 

Munklev (Henlow) beat Aircraftsman Spinks (Hendon) in the first round 
Heavy-weight. — Final. — Aircraitman Dean (Manston) beat Aircraftman 
Hadlow (Grantham) in the second round. 
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WESTLAND AIRCRAFT SOCIETY 

At a meeting of the Society held on February G an interesting lecture was 
given by Mr. A H. Caple. of A.P.C, Aircraft, Ltd., on the subject ot 
•• C rrus Aero Engines." 

The lecturer gave a brief history of the development of the Cirrus engine 
commencing in May, 1925, when the light aeroplane movement first came 
into prominent activity. There was a need for an aero engine which could 
be maintained and operated by anyone possessing an average knowledge 
of car engines, and the “ Cirrus 1 ” was the first low-powered aero engine 
coming within this category which passed the Air Ministry IOC-hour type 
test. This engine delivered 60 h.p., but this was soon deemed inefficient 
for normal light aeroplane requirements, and as a result the “ Cirrus Mk. II " 
engine, developing 80 h.p., was produced. It was with tlus engine Mr. Bert 
Hinkler made his notable flight to Australia, covering 12,000 miles in 
15} days. A demand for reserve power again called for farther develop- 
ments, and the Mk III engine, developing 90 to 100 b.b.p., resulted. The 
constructional details of the Mk. 11 and Mk. Ill engines were discussed in 
some detail, the various points being shown in a series of excellent slides. 

The lecturer then made the interesting announcement that a still later 
design — the Hermes engine — would shortly be placed on the market. This 
engine, with a nominal rating of 100 to 110 h.p.. actually develops 105 b.h.p. 
at the normal revolutions of 1,900. A number of interesting particulars 
were given regarding this engine, but a complete description is not yet 
available for general publication. The engine is a four-cylinder m line, 
air-cooled engine, with a magneto arranged on each side of the crankcase, 
facing forward (instead of the Cirrus arrangement of two magnetos on one 
sid: of the engine facing each other). The general lines oi the engine are 
very good from the cowling point of view, and the overall length has been 
actually decreased compared with the Cirrus. It says a great deal for the 
designers that the weight of the Hermes engine is the same as for the 
“ Cirrus III," i.c., under 300 lb., although the engine gives a considerable 
increase in power. The Hermes engine is arranged so that it can be installed 
on the same engine bearers as for the Cirrus series. 

After the lecture several questions were put and ably answered. Mr. 
H. J. Penrose asked whether the A.D.C. Aircraft, Ltd., had found whether 
varying the form and position of the air intake piper had any noticeable 
effect on carburation. Mr. Caple replied to the effect that the position of 
the air intake pipe was usually governed by questions of installation. The 
wind velocities certainly differed considerably in difiercut points on the 
'plane. It had been found that there was a considerable difference on the 
left-hand side of the engine as compared with the right hand— due, of course, 
to the direction of rotation of the propeller and the slip stream — -and in 
one case a movement of the air intake pipe only 2 in. had made a difference 
of some 30 to 40 r.p.m. on the engine 

In reply to a second question the lecturer stated that although the old 
types of cowling had been effective, the later and more efficient desigu 
engine demanded something better, and tests were being made in order to 
develop a type of cowling which would suit the majority of installations. 

Mr. Douglas Seaton asked the lecturer whether anv experiments had 
been made in connection with super-charging the Cirrus engines. He 
replied to the effect that tests had been made but unofficially, and in his 
opinion it was doubtful whether the gain was justified for the class oi work 
for which the engine was intended. 

Mr. Coulson asked whether any experiments with geared engines had 
been made. In reply, the lecturer staled that a study of the polar diagrams 
of inertia and turning moment showed that it would be very difficult to fit 
a gear to a four-cylinder engine which would stand up to the extremely 
high periodic stresses, and that it would be necessary to hi a flywheel in 
order to get a gear which would stand up to the work 

A hearty vote of thanks was proposed by Mr. V. S. Gaunt. Hon. Secretary 
of the Societv. 

* * * * 

Prince of Wales Interested in Aircraft Instruments 

The aircraft instruments exhibited by the Accurate 
Recording Instrument Co. Ltd., of Aric Works, Manor Road. 
Teddington, Middlesex, at the British Industries Fair, White 
City. London, attracted the interest of H.R.H The Prince 
of Wales during his visit on February 19. He was gratified 
to learn that the company was doing good business and ex- 
tending its activities abroad. 

Pratt and Whitney Engines in Canada 

An announcement was recently made at Montreal of the 
formation of the Canadian Pratt and Whitney Aircraft Co., 
Ltd., which has leased a portion of the plant of the Charles 
Walmsley Co., at I-ongueil. The company expected to 
start production this month, and it is planned at first to 
confine operations to assembling, overhauling and servicing, 
and later to take, up manufacturing parts as conditions warrant. 
The president of this new company ; s >ir. James Young of 
Montreal (formerly director and vice ore- <■ '-nt of Messrs. 
John Bertram and Sons, Ltd.), and other Canadians on the 
directorate are Mr. C. H. Duggan (president of the Dominion 
Bridge Co. and Dominion Engineering Works), Mr. Ross H. 
McMaster (president of the Steel Co. of Canada, Ltd ), 
Mr G. Montague Black and Mr. H. G. Welsford (General 
manager of Dominion Engineering Works). 

A Change of Telephone Number 

Will readers please note that the Telephone Number of 
the H. G. Hawker Engineering Co., Ltd., is now "Kingston 
6272 •' (4 lines). 

Cellon, Ltd. 

An illustrative booklet has been issued by Cellon, Ltd., 
entitled Finish It illustrates and describes the handsome 
new factory that the company has recently moved to at 
Kingston-on-Thames from the old works at Richmond. The 
new premises are modern, stylish and spacious, thereby 
following the fine tendency of modem factories. The staff 
are comfortably accommodated with luncheon and rest- 
rooms and care has liet-n taken to isolate the general offices 
tram the inevitable rattle of numerous typewriters. There 


is an excellent laboratory for research and testing. Interior 
decorations have been carried out with “ Cerric ’’ Cellulose 
lacquers. — Cellon, Ltd., are exhibiting at the Birmingham 
section of the British Industries Fair (February 18 to 
March 1). their stand being No. 4 Block 19L " C ” building. 

Australian Aviation News 

Australian Aerial Services, Ltd., of Melbourne, report 
that Lady Stonehaven flew from Melbourne to Jerilderie in 
the Wattle Bird on December 6 last, and on December 29. 
Lord Stonehaven, the Governor-General, chartered the Bell 
Bird to enable him to witness the test match at Melbourne 
Chief Pilot Briggs made a flying inspection tour of the com- 
pany’s landing grounds in the Riverina, and gave many station 
owners and their families short flights. A considerable 
increase in passenger traffic was reported in December, and 
the company had to refuse some passengers. Confidence 
in the services is evidenced by the number of children carried. 

* * * * 

PUBLICATIONS RECEIVED 

The Journal of the Royal Air Force College, Cramvell, 
Lines. Vol. IX, No. 1. Gale and Polden, Ltd., Aldershot. 

Aeronautical Research Committee Reports and Memoranda 
No. 1174 {Ae. 338). — Wind Tunnel Tests with High Tip 
Speed Airscrews, Some Experiments upon an Airscrew of 
Conventional Blade Section. Aerofoil R A M. 322, No. 3. at 
High Speeds. Bv G. P. Douglas, I). Sc., and W. G. A 
Perring. R.N.C. July, 1928. Price 9 d. net. No. 1175 
(Ae. 339). — An Analysis of a Rectangular Monoplane with 
Hinged Tips. Bv S. B. Gates, M A. January, 1928, Price 
Is. net. No. 1178 (Ae. 342). — The Change in Airscrew 
Characteristics with Height. Bv A. E. Woodward Nutt. 
B.A. August, 1928. Price 9rf. net. H.M. Stationery Office, 
Kingsway, London, W.C.2. 

A.B.C. of Aviation. Elementary Edition. By V. W. Page 
The Norman W. Henley Publishing Co.. 2. West -15th Street, 
New York. Price 1 dol. net. 

Aeronautical Research Committee Reports and Memoranda : 
No. 1171 (Ae. 335). — The Theoretical Relationships for an 
Aerofoil with a Multiply-Hinged Map System By W. G A 
Perring. R N.C. April, 1928. Price 9 rf net. No 1 1 76. — 
The Boundary Laver of the Front Portion of a Cylinder 
By A. Thom. B.Sc., Ph D. July, 1929 Price is. net 
No. 1180 (Ae. 344). — The Inclusion of Partial Glides in 
Routine Performance Tests. By A. E. Woodward Nutt 
B.A. May. 1928. Price4rf.net. No. 1 182 (Ac. 346). — Rolling 
Experiments on an Aerofoil of R.A.F. 32 Section By H B 
Irving. B.Sc., and A. S Batson, B.Sc. Sept., 1928. Price 
6rf. net. H.M. Stationery Office. Kingsway, London, W.C.2 

Sea Slang : Dictionary' of the Old-Timers' Expressions and 
Epithets. By Frank C. Bowen. Sampson Low. Marston Co., 
Ltd., 100, Southwark Street. S.E. Price 3s. 6rf. net. 

The Lightest of the Common Metals. The British Aluminium 
Co., Ltd., Adelaide House, King William Street, London. 
E.C.4. 

Motor Boat Manual. Temple Press, Ltd.. 5-15, Roseherv 
Avenue, London. E.C.I. Price 5s. net. 

Catalogue 

Wild-Barfield Electric Furnaces. Wild- Barfield Electrii 
Furnaces. Ltd., Elecfurn Works. North Road. London, N 7 


FLIGHT, 

The Aircraft Engineer and Airships 
36. GREAT QUEEN STREET. KINGSWAY, W.C.2. 
Telephone : Holborn 321 1. 

Telegraphic address : Truditur, Westcent, London. 


*• FLIGHT ” SUBSCRIPTION RATES. 


United Kingdom 


3 Months, Post Free 

6 *i it * * 

12 i, ■■ • • 


s. 

7 

15 

30 


d. 

7 

2 

4 


Abroad* 

3 Months, Post Free 
6 .. .. .. 

12 .. .. 


s. 

8 

16 

33 


Foreign subscriptions must be remitted in British currency. 


d 

3 

6 

0 


Cheques and Post Office Orders should be made payable to the 
Proprietors of " Flight," 36, Great Queen Street, Kingsway, 
W.C.2. and crossed Westminster Bank. 

Should any difficulty be experienced iw procuring " Flight " 
from local newsvendors, intending readers can obtain each issue 
direct from the Publishing Office, by forwarding remittance as 
above. 
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1 W T B % ^""'l T_¥ J ^1 ( Ntxt door lo Romano's ) 

J3 XV V>< 11 |J Opposite Hotel Cecil. 

401, Strand, W.C.2. 


AEROPLANE 

ACCESSORIES. 

FORKED JOINTS. TURNBUCKLES, EYEBOLTS. 
BRIGHT STEEL BOLTS & NUTS AND SPECIAL 
PARTS TURNED FROM THE BAR. ALL A.G.S. 
PARTS KEPT IN STOCK. 


USUAL OUTFITS. £ .. „. eveS^tml. 

Mess Dress Jacket, lined white ivory . 

twill silk, best corded silk lacings, 
and made to Air Ministry pattern, 

ditto vest and Barathea Overalls ... 12 17 6 ' 

Service Jacket complete 6 16 6 ' 

Service Slacks 2 10 0 

Regulation Service Breeches 3 15 0 

Great Coat, complete with Service 

straps ... 8 15 0 

iiress Cap and Badge or Service Cap 

and Badge 1 10 0 

< 'dicers' Service- Putters, l ux's Spiral, 

iron 9 6 .ay , 

• n-cralls to new order made from Avio WSm JnHflBB 

Barathea Cloth 2 15 0 F 

I A. I'. Wellingtons, Box in Patent, from 3 5 0 

(No extra charge (or Buttons and Buckles.) 

TO RESERVE OFFICERS : fl 

Note our astounding offer 
for the following items : — ■ 

Service Jacket, Regulation Breeches, Service Cap vB * 4 

.md Embroidered Badge, 1 pair ol l ex’s Spiral W 

Puttees, Best quality Stick, Gloves and V 

Decorations, net, £12 16 6 1 

,11 Great Coat included. £21 0 0 complete. 

New Commissioned Oftlcers supplied with 
Pull Kit pending their grunt. 

NOTE. — Tromtal Out tits Equally Low. 

Regulation Boots and Hosiery of M| 

Exceptional Value. £ir^ 

TeUpk one: GERRARD 7861 


— AVIATION BOOKS 

" Flying," 1 /•> 

By Lt.-Col. W. Lockwood Marsh. M.A a /*/ 

Port Fra 

“ International Aircraft Markings, n , q 

Naval, Military and Civil,” “ “ 

(Illustrated in Colour.) Post Fret 

“ The A B C of Flying." •) /Q 

By Lt.-Col. W’. Lockwood Marsh. M A. “ / " 

Post Fra 

“ Pilot * ‘A’ Licence," 9 Q 

By John F. Lerming ... •* I •> 


"Aerobatic*,” 

By Major Ouvkr Stiwart, M.C. 

" The Art of Flying,” 

By Captain Norman Macmillan 


... 3/9 

Post Fra 

... 5/4 

Poll Fra 

... 5 6 

Pam Fra 


"Dick Bird, Air Explorer, " 

A Book for Boy* £ £ 

By Fitzhuor Grei.n ... U;U 
Post Fra 

" The Strategy end Tactic* of Air 

Fighting," £ 1C 

By Major Olivkr Stkwakt, M.C. ... v v 

Post Fra 

“A B C of Right,” o / 

By W. Laurence lk Pack ... ® / " 

P#jf F>## 

" Flying with Lindbergh," 11 / 

n>- Donald E Kevhol ... all 

Post Fra 


'* The Law in Relation to Aircraft, 

By Lawrkkci Arthur Wingfield, 

M.C.. D.F.C.. and 19/ 

Reginald Bkadant Sfarkks. M.C. ... *"/* 

Post Fra 

“ The Great Tran*-Pacific Flight.” 

The atory ol the " Southern Crow,” 1 / 

By KtNGSrORD-SMlTH Ac Ulm ... asfl 

Post Frte 

All above fire obtainable upon application to : 

•FLIGHT’ IXfice. 

36. Great Queen Street. Kinatwav. W.C.2. 




P P ! f T 

1 | £ C c c 

• • 9 $ $ 

i tin 


Darlaston, 




South Staffs. 


PHONE : DARLASTON 130. 
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SPECIALISTS IN THE 
ROLLING AND HEAT 
TREATMENT OF 

AIRCRAFT strip 
AND SHEET STEEL. 

TO ALL AIRCRAFT 
SPECIFICATIONS. 

J. J. H ABERSH0N & SONS 

LTD. 

HOLMES MILLS, ROTHERHAM. 
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BULL’S RUBBER CO., LTD. 

Dunlop, Michelin, Pirelli 

New or Second-hand. 

SPECIAL CLEARANCE LINES. 

Note Address, 

3, Upper St. Martin's Lane, W.C.2. 

Gerrard 1347. 


“FLIGHT” PHOTOGRAPHS (Copyright). 

BLACK AND WHITE. GLOSSY, UNMOUNTED:— 

6i«*4...l/6 (4* 6 *... 2i6 10 x 8. ..3/6 12x10.. .4/6 20 16. ..10/6 

DOUBLE THICKNESS, CREAM BASE. SEPIA TONED, 
UNMOUNTED:— 

10x8.. .6/- 12 « Hi. ..7/6 10 x 16. ..21 /* 

HAND COLOURED IV OILS (GkEY MOUNT):— 
in x 15 (MOUNT 24 * 19) 31/6. 

FLIGHT Office, 36, Great Queen St., W.C£. 



Save time by using the Air Mail. 


xxix 


iiiiimiimiiiumiiiiniimNitiHiiHMiiiiiiiiiiniNUMiiiiiiiiB 





February 28, 1929 


MISCELLANEOUS ADVERTISEMENTS. 

All Advertisements for this column should arrive at 
this office bv Tuesday, 12 o'c oooo, to insure insertion. 

Special PREPAID Rate 

18 WORDS or less, 3/-, then 2d. 

Display Caps Thrmnbout, 1/6 per line. 
Situations Wanted ONLY, 18 Words, 1/8. 
lid. per word alter. 

PATENTS. 

S TANLEY, POPPLE WELL 4 FRANCIS, 
International Patent Agents. Jessel Chambers, 
98, Chancery Lane, London, W.C.2. Telephone : 
Holborn 6?93 ; Telegrams : “ Notions, London.” 


A. P. THURSTON, D.Sc., M.I.Mech.E., M.I.A.E., 
F.R.Ae.S. 

P ATENTS, Trade Marks and Designs. — Bank 
Chambers. 329, High Holborn. W.C.1 Holborn 

2942. 


AIR 8URVEY. 

T HE AIRCRAFT OPERATING CO., LTD., 
8, New Square, Lincoln's Inn, London (Holborn 
•131), and Bulawayo, Southern Rhodesia ; Cairo, 
Egypt ; Rio de Janeiro, South America. Contractors 
to the Ordnance Survey. Laboratories and Sub- 
sidiary Company for aeriad photography in the British 
Isles, Aeropilms Ltd., Colin dale Avenue, Hendon. 
(Coliodale 6381.) 

A IR SURVEY CO., LTD., 39, Grosvenor Place, 
S.W.1 (eloane 6048), Monkey Point, Rangoon, 
and 12, Hungeriord Street, Calcutta. 


AVIATION IN8URANCE. 

F OR INSURANCES of Every Description con- 
nected with Aviation, apply to Bray, Gibb Be 
Co., Ltd., 166. Piccadilly, London, W.l. Enquiries 
welcomed. 


ALAN COBHAM AVIATION Ltd. 

150, New Bond 8treet, W.l. 

'Phene Mayfair 2906. 'Crane : "Talsundar. London.' 
Surveys conducted for Municipal authorities 
and commercial undertakings. In addi ion to 
choosing the best possible site, we prepare a lay- 
out and can contract lor complete equipment. 
AERODROME CONSULTANTS. 


ADVISORY. 

E xperience and reputation tells. 

Consult Capt Warrkn Mkrkiam, A.F.C., 
A. F.R.Ae.S. for SOUND 1NDEPENDF.NT ADVICE 
on Aviation. Appreciations received from hundreds 
of Pupils and Clients since 1911, tq date. — Write 
Appointments, 64, Victoria Street, S.W.l. 


HIRE PURCHASE. 

HIRE PURCHASE HAS COME. 

W E ARE TdE FIRST in the field to offer 
HIRE PURCHASE Terms to buyers of 
second-hand aircraft. — Apply at once ior our com- 
prehensive fist oi machines and engines ; all sold with 
C. of A. — .MERRiAM's Aviation Bureau, 64, Victoria 
Street, S.W.l. 'Phone: Victoria 8428. 'Grams: 
“Exboxkite, Sowest, London." 


AIRCRAFT CAMERAS. 

• TT'AGLE '■ Aircraft Cameras and Equipment 
Hi Specialists in Air Photographic Apparatus. Full 
particulars irorn the manuiacturcTS and patentees, 
Williamson Manufacturing Co., Ltd., Litchfield 
Gardens. Willesden Green, London, N.W.10. ’Phone : 
0073-4 Willesden. ’Grams : ” Kmetogram, Willroad, 
London.” Contractors to the Admiralty. Air Ministry, 
War Office 


CONSULTANTS. 

T HE Design and Production of " Lighter-than- 
Air ” craft is a speciality of The Airship 
Development Co., Ltd.. 39. Victoria Street, S.W.l, 
Aeronautical Engineers and Consultants. Telephone : 
Victoria 652l/c (two lines). 


SITUATIONS VACANT. 

R EQUIRED. Senior Draughtsmen and Section 
Leaders with first-class aircraft experience. — 
Write, giving experience, age, salary, etc., to 
Handley Page, Ltd., Cncklewood, N.W.2. 


W ANTED. Managing Director for Aviation 
Company. •• B " Lioence holder preferred 
Salary £4(Hi per annum plus Flying pay. - For full 
particulars, write " X.G.,” C/O STREET'S, 8. Serif 
Street, W.C.2. 

S ENIOR AIRCRAFT DRAUGHTSMEN required. 

State age, salary and experience to S. E. 
Saunders, Ltd.. East Cowes. 


SITUATIONS WANTED. 

E NGINEER, over ten years' aeroplane design and 
construction experience, seeks situation as 
Aerodrome. Works, or Experimental Department 
Manager. — Box No. 1655, c/o Flight, 36, Great 
Queen Street. Kingsway, London, W.C.2. 

Y OUTH (18) with 2} years’ experience motor 
repairs and garage work seeks situation with 
good prospects m Airplane repair shop — Write 
Pope. 64, Grove Road, Bow, E.3 


NOTICE. 

A PPRENTICE CLERKSHIPS. (60) Boys of good 
education between 154 and 17 years of age re- 
quired ior training as clerks for the Royal Air Force. 
Thorough training given. Prospects and pay good. 
Examinations field ui London and provincial centres. 
Boys possessing recognised School Certificates entered 
direct without examination.— Full particulars from 
Royal Air Force (Apprentice Clerks' Dept., F.L.), 
Gwydyr House, Whitehall, London, S.W.1. 


EMPLOYMENT. 

B e PREPARED for the coming great ” BOOM ’’ 
in Aviation, and Register at once. (Licensed 
annually by LC.C.). -.Merriam’s Aviation Bureau, 

64, Victoria Street, S.W.l. 


AGENCY. 

A GENCY wanted fur light aeroplanes complete, or 
will build frames oniy. Designers also communi- 
cate to F. Iextok, Fullartoti, South Australia. 


MACHINES & ENGINES FOR SALE. 

D E HAVILLAND MOTH X Type, fitted Cirrus 
Mark II. engine, dual control. Handley Page 
slotted wings. C/a till September. Flown approx. 

100 hours £500 

DE HAVILLAND MOTH X Type, fitted Cirrus 
Mark 11 engine, phones. C/a expires 82.8.29. 
Just overhauled. Blue and aluminium. Flown 

175 hours £485 

SE. 5A., fitted with 90 h.p. R.A.F. type engine, 
Sown only five hours since complete overhaul. C/a 

twelve months trom date of purchase £185 

DE HAVILLAND MOTH, fitted Genet engine, 
completely overhauled by De Havrllaud. Not flown 
since overhaul. Painted blue and aluminium. ..£375 
DE HAVILLAND MOTH, fitted Mark II. Cirrus 
engine. C/A. Flown only 150 hours. Navigation 

lights. Extra tank Compass, etc £425 

All the above machines may be seen and tried by 
appointment. 

Immediate delivery can be given of Gipsy-Moths. 
Malcolm Campbell (London) 1927 Ltd., Byron 
House, St. James’s Street, S.W.l. 

'Phone: Regent Si 71. 

F OR SALE. One Three seater convertible 80 
Renault Avro Aeroplane, perfect condition. 
Further particulars and price, apply : — Box No. 1653, 
c/o Flight. 36, Great Queen Street, Kingsway, 
London, W.C.2. 


AIRCRAFT WANTED. 

M ODERN AIRCRAFT Purchased fur Cash Part 
exchanges ior new machines.— Brooklands 
School or •Flying, Ltd. Telephone : Byfleet 437. 

L IGHT PLANE, incomplete or crashed immaterial. 

Suitable ’’ Cirrus.” — H. S„ ” Briarley," Hend- 
ford, Yeovil. 


FOR 8ALE. 

N EW Wire Ropes, Aeroplane Strands and Cords ; 

half price. — Tux London Electric Firm, 
Croydon. Telephone ; Purley 1222 A 1223 (2 lines). 

A ircraft instruments, etc. special 

H Offer: — Airspeed Indicators, new, in maker’s 
boxes, 40-160 m.p.h., 5/9; Barometers converted 
from R A F. Altimeters, mounted in propeller bosses. 
36 /-; Radiator dashboard Thermometers, 50-100* 
Centigrade, 10/6; Cross Levels, 1/9; Revolution 
Indicators, 3 ft. flexible drive, 18/6 ; Shock Absorber, 
elastic, | in., 5d. yard ; 25 lb. Oil Pressure Gauges, 6/6; 
5-way Switch Boxes, 2/9. Above Postage Paid. 
— Coley Ltd., Ordnance Works, Queen Elizabeth 
Road, Kingston-on-Thames, ’Phone 0385. Free List 
obtainable of tools, wires trainers, etc. 


AIR TAXIS 

A IR TAXIS, LTD., Stag Lane Aerodrome 
Bdgware. Phone : Colindale (307. 

A EROFILMS LIMITED: Aerial Tours, Tar 

Work, Aerial Photography, Air Survr 
Colindale Avenue, Hendon, N.W.9. 'Phone 
Colindale 6581 (2 tines). 


EAR DEFENDERS. 

P REVENT injury due to excessive noise or chang. 

of pressure ; small sounds beard as usual. Price 
by post. 4/2 per pair. — The Mallok-Ai mstrokl 
Co., 39, Victoria Street. S.W.l. (NEW ADDRESS 


FUGHT TUITION. 

L earn to fly at the midland aero 

CLUB. Four tuition machines, two fully 
qualified expert Instructors. No waiting. — P lr 
ticulars, Hon. Secretary, 22, Villa Road. 
Handswortfi, Birmingham. 

B rooklands school of flying, ltd., 

Brooklands Aerodrome. ’Phone : Byflect 437. 
Highest standard of instruction on ” Moth ’’ and 
Avro aircraft. Private accommodation on Aer, 
drome. 

T HE DE HAVILLAND SCHOOL OF FLYING, 
Stag Lane Aerodrome, Edgware. Middlesex 
Fourteen machines : Nine Moths, five advanced 

training machines. Seven Pilot instructors, Lecture 
Classes, Restaurant and Recreation Pavilion The 
largest and most up-to date civilian organisation 
for flying tuition in the British F mpire. 

L EARN AT LYMPNE for lowest rates and quick 
tuition. No waiting list. Moth Machines. 65 
miles from London. Experienced Instructor. Com 
fortable Club-room and Bar. — Apply, Hon. Sec.. 
Cinque Ports Flying Club. 

S URREY FLYING SERVICES. Croydon Aerm 
drome (Telephone : Croydon 1736). have vacanen 
in their Flying School for Pupils at Moderate Rates 
Avro Aircraft used. Residential accommodation at 
Aerodrome Hotel. 


TUITION. 

W E offer sound instruction in Aeroplane Design. 

Fitting and Rigging, and Aero-Engine Fitting 
and Rigging ; also expert training for Ground 
Engineers (Categories A, B, C and D) and Special 
Pilots (Licence B). Write to-day for our ” Aero- 
nautical Engineering" Booklet. — International 
Correspondence Schools, Ltd.. 182, International 
Buildings, Kingsway, London, W.C.2. 


CLOTHING. 

W AlNW RIGHT’S FOR FLYING CLOTHING 
Contractors to Colonial and Foreign Govern 
mentv All clothing guaranteed. As supplied to tbr 
leading flyers of the day. Write for our sperm! 
catalogue. Genuine R.A.F. Sidoot Suits, 5 ft to 
6 ft. 9 ins. only, 57/6. Best quality Leather Flying 
Coats in all styles, 85/-, 105/-, 126/-. Waterproof 
Flying Coats, lined teddy fleece and oilskin, 60/ 
R.A.F. Sheepskin Flying Boots, all sires, 25/ 
R.A.F. Pilot's Gauntlet Gloves. 12/6. Flying Mask 
Goggles, unsplinterable, lined fur, 12/6. Inter- 
communication Earphones, complete connections and 
" Y ” pieces. 12/6. Flying Helmets, trimmed fur. 
12/6. — Inspect the largest stock of leather clothing 
at Wainwrigkt's, 300-302, Euston Road. London 
N.W.l. 'Phone: Museum 6280. 

L EWIS’S FOR FLYING EQUIPMENT OF 
EVERY DESCRIPTION. Leather Flying Coats. 
87/6. 110/-, 120/-. Double Breasted. 65/-, 85/-. 
IOC/-. New Flying Suits, all sixes, fitted fur collars, 
60/-. Flying Helmets, best quality only, fur 
trimmed, 14/6. Flat or round type ot phone, 5 /-. 
Y -piece and Adapter, 3/3. Tubing and Rubbci 
Connections, 3/ . Genuine Government Pilots' 
Gauntlets. Lambswool lined Muffs, 12/6 per pair. 
Triplex Goggles of every description.— Lewis's, 
Leather Clothing Manufacturer, 19a & T7, Carburtoa 
Street. London, W.l. Museum 4793. No con 
nection with any other firm. 


MODELS AND PARTS. 

A. E. JONES, LTD 

The Original House for Model Aeroplanes and 
Accessories ; Quality always of the highest standard 
Price List free. — 97, New Oxford Street, London, 
W.C.1. Tel. : Museum 4090. 

D /\ D MODEL AEROPLANE CO. The 
11. 1 . Pioneer Finn for Models, Accessories 
and Materials. Scale Models a speciality. Catai iogar 
4d. — 187, Replingham Road, Southfields, S V. 18 
'Phone : Putney 0636. 

1-HORSEPOWER Pctrotmotor Castings, 9/9 
2 Catalogue 3d. — Madisons, Littleover, Derby. 

B RISTOL LUCIFER SCALE MODEL BIPLANE 
Guaranteed to rise off the ground. Span 14 > B 
Set of parts, 2/-. . Post 6d. — Wm. Applebv 8 Co.. 
Jesmond, Newcastle-on-Tyne. 


Kindly mention “Flight" when corresponding with advertisers. 


XXX 








Ac.ual pb.jtogi.iph ’ n'.'ii from accom- 
panying 'plane, at instant after man 
nail lumped and pulled the rip cord— 
hi* 3rrtn Is seen fnstaottv opening, 


T’S OPEN 
Your fall st 
mid air. Ar 


Britain, japan, Sweden, Denmark, 
t olandand the Argentine Republic, 
as well as scores in the I'nited 


'ou glide smoothly, easily 
groundward, sharing the long- 
proven conhdence of certain safety 
that Irbin Air Chutes have bred 
all over the world, in the minds of 
men who fly — and sometimes 


A number indeed have been 
saved in commercial operations. 

Many of the emergencies were 
ol the most extreme nature, and 
in every case the Irbtn Air Chute 
functioned perfectly. 


.\tter thorough investigation 
and rigid comparative tests, 
many Governments have adopted 
the Irbin Air Chute as the 
standard life-saving equipment 
for their Air Forces. 


Already more tii, 
have been saved 
their Irbtn Air 
thutes when 
naught else could 
possibly have 
brought them safely 
down 


1 1 extreme 
emergency — all un- 
announced as it 
usually comes — 
suddenly confronts 
you in the air, will 
you, too, be ready 
to meet it with 
Irbtn confidence ? 


Among these are 
aviators in the Air 
Forres of. Great 


3rbins Sir Cfmte of #rrat Britain, Itb 

Works Road, Letchworth, 

Herts., England. 


TtU photic : 
Lktch worth 370 . 


Ca *% TdcitapkU .Udiess 
lavn, LrrcHwoirTH.'' 


Save time by using the Air Mail. 
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FkUkuaky OR 1929 


record run for an aero 
in Australia.” 


engine 


r“~ 


The following extracts are from an unsolicited letter, dated 
Jan. 4th, 1929, received from Mr. Hudson Fysh, Managing 
Director of the Queensland and Northern Territory Aerial 
Services, Ltd., of Longreach. Australia : — 

“ We feel you will be interested to have details 
of ‘ Bristol ’ Jupiter engine No. J.6324 which has 
just completed nine months continuous service 
as fitted to our D.H.50J aircraft G-AUHE con- 
structed by us at our Longreach workshop. 

Period : — March 20th, 1028 — December 23rd, 1028. 


Engine Hours 


—In air ... 
On ground 

Total 


297 hrs. 10 m. 

51 hrs. 45 m. 
348 hn. 55 m. 


Machine Miles : — 25,472. 


Replacements : — 5 valve caps, 1 oil connecting 
“ nipple, 1 valve spring, 1 set plugs. 

Value of replacements (excluding plugs) : — 14 «<t 

Fuel used : — Shell Motor Spirit. 

Oil used ; — Shell Super-heavy Aviation. 


Tclt grams : 

‘‘.4 nation, briuol" 


During the period of running the engine was 
not touched for repair purposes except for fitting 
the above-mentioned replacements. r . At the end 
of the period the engine was removed for overhaul, 
running perfectly and giving full revolutions. 

We feel that the above is in all probability a 
record run for an aero engine in Australia without 
top or general overhaul.” 


1 


The Jupiter is designed 

and manufactured by 

> - 

THL BRISTOL AEROPLANE CO., LTD., 
FILTON — BRISTOL. 


Tdtpkon* : 
3906 bnslot. 
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